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WEB SERVICES SELECTION / SEMANTIC WEB SERVICE / ONTOLOGY /

DATA MINING / CLASSIFICATION / QUALITY OF SERVICE

This research aims to design and develop a QoS-aware semantic web services
selection model for tourism. And, to compare the techniques used to classify web
services related to tourism services. The factors used to determine service quality of
web services are: response time, availability, reliability, cost, and throughput. The
research processes include creating an ontology knowledge base for web services in
the tourism domain, classification web services using data mining principles and
techniques, measuring the similarity of web services in each group, calculating web
services quality scores, using the term weighting method, searching web services where
users can define terms and weight values for various quality factors. All of these
mentioned methods will make the selection of semantic web services effiectively and the
result of web service search will enable users to get the best quality of the web service that
truely meets their needs.

Evaluation results and performance measurements using data mining methods
for classification web services found that the highest accuracy technique was 96.07%
Decision Tree technique, followed by 84.46% Support Vector Machine technique,
84.29% k-Nearest Neighbor technique, 75.18% Naive Bayes technique and 64.47%

K-means technique, respectively.



The results of the evaluation and measurement of the effectiveness of the
search systems for semantic web service according to the quality of service for tourism
were that, by comparing between experts and search systems, Precision was 0.8391,
Recall was 0. 8018, F-measure was 0. 8175, and Accuracy was 0. 9270. The
performance evaluation using dynamic criteria for Precision was 0.5660, Recall was

1.0000, F-measure was 0.6720 and Accuracy was 0.9306.
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A v N o D) < < Ay 1a ™ P o 2
sanasudoya Hanvuzdoyailu text-based 1 lianediuuwanreiulan aaiu
- [ 4 [ = 9 o 9 9 ) 3
3$1J‘1J°|/|E)§¢1N1,mamlaiuﬂu ﬁ']‘lJ']ﬁﬂ!Lﬁﬂl‘]JafJu“U@Haﬂullﬂ Iﬂﬂm%kﬂﬁﬁ?ﬂWﬁﬂﬂWﬁuﬂllﬂﬂ
Hq YA e o v o o & g
(Tag) Vlﬂlsﬁﬁ@ﬂﬁ']llﬁﬂ']ﬂ‘llﬂ%u’OWW ﬂWWuﬂIﬂiﬂﬁﬁ']\?‘Uf]\uﬂﬂﬁ']ﬁ UAZYIFTUITDOUUDNEIDULDA
S ' a o A w 2 o <
vuldiszunanane lunedwamsuould  lugiuswudndiouuealanatoiiuniu

Y
waspudrydimsumstivualaseadedoya on nazgluuvvesdoyavouondls
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ad a 4 v A @ A 9 A 9 v [
plannIound u,azmumm@umma%ﬁm13mtamﬂaElu"uay,aixmnwmmm Tdsunsy

J J 1 1 a J 3
Uszgnd nazginisian 9 Munedumesiia ldonaie

<Pxml wversion="1.07 9>
<?xml:stylesheet?>
<purchase-order>
<header>
<po-number>1234</po-number>
<date>1999-02-08</date><time>14 :05</time>
</headezr>
<billing>
<company>XMLSolutions</company>
<address>
<street>601 Fennsylvania Ave. NW</street>
<street>Suite 900</street>
<city>Washington</city>
<gt>DC</st><postcode>20004< /postcodes
</address>
</billineg>
<order items="1">
<item>
<reference>097251</reference>
<description>Widgets</description>
<quantity>d</quantity>
<unit-pricer1l.9%%</unit-price>
<price>47.46</price>
</item>
<tax type="sales™>
<tax-unit>¥h</tax-unit>
<calculation>0.045</calculation>
<amount>2 .16</amount>
</tax>
</order>
</purchase-order>

H o 2 7a
11 2.3 @ogumuudNYONILDA

Sl

2) Taw (Simple Object Access Protocol: SOAP) (W3C-SOAP, www, 2007)
4 1 a3 Ia
Tawae Tns Innoalumsfedisdeyaszninuiumesia §51ng1uu1910
3 od o q ¥a 7a A v Y YR Y a s =
MuudnFoUIea (XML) hldiuweidaamisadedisnu ldnwdnneunumesaziinnu
! v Y 4 o ' aas Vo9 =
panaRnuNAuunanesy tagueguu Ing InAsaeyN AN MsaatonNuuee Tynil
A ¥ g A4 9 ya
a9331/UDAD SOAP-RPC 118 SOAP message 198 SOAP-RPC 14 1unisaadondiuive luisan
A = 3 '
INF50ANID Procedure B3 TasnInazugduuuaunIng (Synchronous) Ias TsWazaa SOAP
9 ' A ¥ vy ¥ v o
Request  Mazdoyan1e iioFonldusoalunisdszurana nazazseld lanadaning
UsznramaNdInauUNIMDY SOAP Response 871 SOAP-message 19 1umsdaia1snsodoya
< J 3 1 a a U 2
Tugdupudndiounea (XML) serIngInuimsuazd 190503 Tasansoaslanauuy

AWNINT (Synchronous) vazuuy liauuas (Asynchronous)
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Web Service Requester
[SORF Meg Cient Btahe Wb sarvics Lol
0000) (D pppaconon [t [ W00

!

=== firewall -— [

®

SO0AP Server
SOAP Processing
MNode

(Wb server or COM Qbject
server-based opp)

WsDL IF
Defindion

Web Service Provider

(uw?ﬂb)

Re=cle
Procecure Cal

A < Ia o .
sUn 2.4 AuresialugiunuTaw (Simple Object Access Protocol: SOAP)

UY

A 3 o < Ja  Aq ¥ a
‘ﬂ1ﬂ§‘ﬂ°ﬂ 24 Lﬂuﬂﬁﬂ%ﬂuﬂl@imﬂL%”E)i’lﬁ‘ﬂi“lfi“]fw (SOAP) 711500 UNY

Y
v A

< g 1 Y
Fuduaeuaia o laaail

A =S

9y a ~ Y =~ = .
. Aumuinmsidesnisoinlasnneinalanseyda le (Universal
Description, Discovery and Integration: UDDI) 8144811 1UAv04M5 1913015910 WSDL Tag
o A A o Y a ] Ia
a1l Inanngaa lenseaza1 Inanang IMusmsiuwesia Ingasa
Y
2. asudideslugiuuuvesTan (SOAP) muderimualuduiiiagioaduea
(WSDL)
3. dam¥eq lldunsoausidied 14usms
4’ T
4. 1nyo s szuIama
4' [ = = Y o
5. in3oaveInsiTonldingmely

A 1 ) Y o
6. Lﬂi’l’)\‘llUJGU']ﬂa’iTQﬂTWGU“luEﬂM‘UUGU@QT“BWHa’Jﬁ\‘iﬂaﬂ

[

Y
Iﬂﬁ\iﬁ%}NﬂJﬂﬁmﬂﬁﬁI“BW (SOAP) umllﬁlﬂu 3 @IUNAN aiife

o v a &‘
1. SOAP Envelop ﬁ1wsui%’1uﬂwi@ﬁuwagtazszumam (Content) UDUDNET

ee

=

JHuA

1 A a . 2 ad
2. SOAP Header aUINMIANYDADNATS T FaazTn lan3e Tunn 1

=
3
3. SOAP Body a1 g lumsiFenldanusesdauaznadnsn 1



SOAP Body

51 2.5 Taseadvesona1s law (SOAP)

POST /InStock HTTP/1.1

Host: www.example.org

Content-Type: application/soap+xml; charset=utf-8
Content-Length: nnn

<?xml version="1.0"?>

<soap:Envelope
xmlns:soap="http://www.w3.0rg/2001/12/soap-envelope"
soap:encodingStyle="http://www.w3.0rg/2001/12/soap-encoding">

<soap:Body xmlns:m="http://www.example.org/stock">
<m:GetStockPrice>
<m:StockName>IBM</m:StockName>
</m:GetStockPrice>
</soap:Body>

</soap:Envelope>

31N 2.6 A79E6190NA15 SOAP request

HTTP/1.1 200 OK
Content-Type: application/soap+xml; charset=utf-8
Content-Length: nnn

<?xml version="1.0"?>

<soap:Envelope
xmlns:soap="http://www.w3.0org/2001/12/soap-envelope"
soap:encodingStyle="http://www.w3.0rg/2001/12/soap-encoding">

<soap:Body xmlns:m="http://www.example.org/stock">
<m:GetStockPriceResponse>
<m:Price>89.5</m:Price>
</m:GetStockPriceResponse>
</soap:Body>

</soap:Envelope>

(3

3111 2.7 @108190NA15 SOAP response

13
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v
3) ﬂmuagmﬁ%uaa (Web Services Description Language: WSDL) (W3C-WSDL,
www, 2007)
@ ay = A A A = a 1 [ < Ia A Y
ﬂﬂl‘ﬂﬁg!'ﬁ]’ﬁﬂ!L'E]a‘ﬂ'ﬁ],ﬂ'l‘HWﬂ@ﬁUWGiWUﬁglﬂﬂﬂiuﬂWﬁﬁﬂﬁ’E)ﬂ‘]J!'J‘ULG]f'E]'i'Jﬁ !Wf]slﬁ
=R ax = 9 < Ja 9 = 3 I
‘V]iﬁJﬂ\n‘ﬁﬂTﬁLﬁﬂﬂi%\i11!!'!‘]_]!,“]5@5'3?7 Iﬂ5\1ﬁiT\iﬂli’)\‘iﬂ"lHT?Ji1ﬂﬁ”luuﬁnﬂﬂTH"lLﬂﬂ“]ﬁ@ﬂJ!ma Tﬂfl
1 a 3 Ia I 1 = [ A & A a
§]$LL‘]JQﬂ13@‘ﬁ‘]JWﬂLQULWGSQﬁﬂﬂﬂLﬂUﬁ@QﬁUH ﬂ@mum‘ﬂummsm (Abstract) LW@@‘H”U"IEJI@
o . a 4 Aa 4 [ A A a
L‘]J’t’]ﬁslﬂl (Operatlon) BUNALLAZIDINNANITTNLA DT Lmzmumﬂugﬂﬁsm (Concrete) (WOBOTUY
< ad o 1 .
Tns Innoavouiiaisa d11ave99Ala1en1a (Endpoint Address) tazjluuuvesdoya
YR 2 = 3 ~ ] o & ~ A o o S A 9
‘ﬂ%%q‘UHWUHJaglﬂﬁﬂllﬂﬁ!‘ﬂuﬂTBTﬂ’f)Qi“ﬂ??ﬂﬂl!ﬁﬂl@ﬂﬂﬂlﬂﬁgﬂﬁ“ﬁ (W30) mmmmwu‘n%
(] v A
Aueglu Tagifune WSDL 2.0

Y Y
L’f)f‘lfﬁiﬂllL‘UZ’IQlﬂﬁallﬂﬁgﬂ’d%}N%u@nﬁ\l3J1$Ii§1uﬂl@ﬁﬂWHHSﬂ‘ﬁ;”LgMuﬂﬁ

a 1 1 < Ia !
ﬂi&’ﬂﬂﬂﬁlﬁﬂﬂ”l'i@‘ﬁﬂ”lﬂﬁﬁﬂ'?uﬁﬁ ] VDIV I I s1vazPsaLEAdluA15 199 2.1

] Y
M9 2.1 muﬂﬁzﬂammmﬂmmmuaggaamma

an 4 o a
AUA MoTL1Y
I 1 A A v a g Ja Aq Y Aa Y 9 ~
<portType> Wuaiunesvielawessundues Ialilvusnis sruniven1un
a 9
NEIVD
I U { Aa { a 1 < Ia
<operation> Fuaiunldeturomsen Method) N1¥USM5 TasuaaziIvwesda
a2y Y
ol lavaeusen
I [ { a 4 o 1 o
<message> Wudrunldesureddmuatoyalonlosdu Tnsuaaz Towlosdu

] a 4 Y
ol ldanaedoay nfFeu ldnumnimesvoslansulunsaeou

Talsunsy

I ' Aq ¥ a a Y Aq Y <] Ia A Y 3
<types> Auarunlyesueriavesveyan ¥ luiuwesimnelmiuinasgiv
o & =t 29U A g o a
na enasAVagledauea 33 1FaNUIVeINIHUDNTONIDAD T LY

wiiavoidoya

. . I ' { a
<binding> WudrunldoTuregdunudoninu (Message Format) 1azsigaziden

woaIws Inaoaluunaznosa

. I Jsa A& Ia A Y a 1 <] Ia an Y
<service> Lﬂﬂ!‘ﬂfﬂi?ﬁ‘ﬂﬂﬂl"]ﬁﬂi’Jﬁilhl’ﬂﬁﬂiﬂWi IﬂEJLLG]ﬁ%L’J‘]JLGH@i’Jﬁﬁ”IiJ”IiﬂiJhlﬂ

RN R R AT G CER




< 9 A Al % [ 9 [ Qy =
PuLea UsznouaIsdamUaa 9 A108191AsIaI NYBIeNaITALageaAtea taadlugll

2.8

¥ o & ~ o <
Iﬂ‘i\‘]ﬁ‘ﬂ\‘]"ll’ﬂ\u’ﬂﬂﬁTiﬂ“]J!‘UﬁgLf)ﬁﬂlL@a Lﬂuhl‘l]GHML‘U‘UNWIijEWHEUElx‘ifl']‘HHE)ﬂ

<wsdl:definitions name

="nmtoken"? targetNamespace="uri">

<import namespace="uri" location="uri"/> *
<wsdl:documentation .... /> ?

<wsdl:types> ?
<wsdl:documentation .... /> ? <xsd:schema .... /> *

</wsdl:types>

<wsdl:documentation .... /> ? <part name="ncname" element="qname"? type

</wsdl:message>
<wsdl:portType name="ncname"> *
<wsdl:documentation .... /> ?
<wsdl:operation name="ncname'"> *

<wsdl:documentation .... /> ?
<wsdl:input message="qname"> ? <wsdl:documentation .... /> ? </wsdl:input>

<wsdl:output message="qname"> ? <wsdl:documentation .... /> ? </wsdl:output>

</wsdl:operation>
</wsdl:portType>
<wsdl:serviceType name="ncname"> *
<wsdl:portType name="qname"/> +
</wsdl:serviceType>

<wsdl:binding name="ncname" type
<wsdl:documentation .... /> ? <-- binding details --> *

="qname"> *

<wsdl:operation name="ncname"> *
<wsdl:documentation .... /> ? <-- binding details --> *
<wsdL:input> ? <wsdl:documentation .... /> ? <-- binding details --> </wsdl:input>

</wsdl:operation>

</wsdl:binding>
<wsdl:service name="ncname" serviceType="qname"> *

<wsdl:documentation .... /> ?
<wsdl:port name="ncname" binding="qname"> *
<wsdl:documentation .... /> ? <-- address details -->

</wsdl:port>
</wsdl:service>

<wsdl:message name="ncname"> *
="qname"?/> *

<wsdl:output> ? <wsdl:documentation .... /> ? <-- binding details --> * </wsdl:output>

4

]

v
=

N

</wsdl:definitions>

d‘ (3 1 9 [ Qs‘ =
sUN 2.8 G]’JﬂEJNTﬂi\‘]ﬁﬁ\‘]ﬂlﬂﬂl@ﬂﬁﬁﬂ‘ﬂmaQlﬂﬁﬂu@ﬂ (WSDL)

Y
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4) Qaallf) (Universal Description, Discovery and Integration: UDDI) (UDDI-

OASIS Standard, www, 2004)

=~

aa IS A 3 Ia a ' = 4
Qﬂﬂvlﬁl!ﬂullﬂl‘iﬂﬂf] NMNUIIVUITINNIVLEDIIFLUSINYASIDYAN €] 5’mm"l1/\|a
Yy

A A 1 [ S = k4 =\
nIionvgraIAULllagLloaALloa

Y a Y A a '
AU ms Idaanzidiou 1 imedszmauinmsvesauiesg

e =)

vy

9y a = = 9 A Yy 9 st
MF1IU LA IFUTMIasadumuImsidesns lsauangaa lo 14 doyalughalov:

'
= = [ I

{ A o J
UYszneulddres1eazideaiinednuedfnsg (businessEntity)  3189az188aNeIn U0

A 1A 4

(businessService) 51802DHANIINUNITAAAD (bindingTemplate) NOYHIDYD15140A (Uniform

LTl LTl

9 Yy a

) o Ia . o
Resource Locator: URL) dusumsiGenldwesia (accessPoint) uamagammﬂﬂm WSDL
dy o 1 . Y3 A . . P
(TModelInstanceInfo) UBNINUIFINITDLULUN Registry Iailuaestlsznnie public registry %4
< . A a Yq Y o & J Y . . =2 g . A
11 registry Midla T lgna lunanely waznieuenesnns A private registry $91U registry 9

Alal¥lFamzneluenns

5) 15d 7 (REpresentational State Transfer: REST)
sanduitmslFaudumeSiagiuuuwils TaviFonldiunising Inaea
1w ¥ A (HTTP) #1875 GET POST PUT Haz DELETE wagdsdoyasenuilugiveudndion

Y Y Ia = 1 o .
o EjljfJﬂi‘]fL’J‘]JL%E)i’JﬁLL‘]J‘ULiﬁmWENLLﬂ%STLIQ’OﬁLLfJa (Uniform Resource Locator: URL) Y94

FY
v AAY

3 sa ' 9 3 ¢ d s = 9 ~ v v
IVLEDIIE uazmimumagmaﬂmamma ﬂﬂ%ﬂﬂﬂl@yﬁ%@u!@ﬂﬁ@ﬂﬂﬁqﬂ Gluﬁi]imuu:uw

Q

e

a < Ja $ @ 4 < o I~
RS MINUeS1aN50951 RESTHul Web Service #309n¥0M 11970 RESTful Web API nuii)u
' vy oy 9 o A A T R o 9 o ~ 3
drulngual arelaseaiwveasan (REST) NFeud1evaildisan (REST) Nawaan
sa A b o q U v 1y < X v < sa P Yo
uuudIs A nazih ldmssuasdoyasiativu Tagiudvwesaunusad (REST) 1451
a o Y 9 <3 Ia [ 9 I~
anudeylunmsiiulsasradusesiauinnuun Tsw (SOAP)  Al8a1u521uns
{ < 1 @ < < @ 1 [ Za
szurananitaBGinuazerdomaluladvouduilunan edenisGenldisesialae
= 9 /A 1 4 =\ o 9
ansaizenlFuestarnIunageIsuea UNsiauleslsusea GET POST PUT tag
' Aaa o A 9 3 <4 Q3 A
DELETE f1uIus Inasaeasniii (HTTP) a3l 2.9 uaglsmuuansionuoailudonaisly
= 9 = 4 Y] 9 1] 1 9 T 3 A
msuanilasudoya Fusan (REST) awrsnsessudoyalumssudslaunniniuwesie
a /A o
11D TN (SOAP) (Hatem Haman, 2010; Jan Newmarch, 2009) A150T1181¥05 a9 u3 a9 19
~ s
7Y WADL (Web Application Description Language) Hagn134a mﬂaau%gamamﬁﬂmmm

141dvaregaluuy iy XML 150 JSON
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Messages

REST Methods:

Client Server

Responses

RPC Results

Results:
GET

514 2.9 3UuvuTaseademssuvesan (REpresentational State Transfer: REST)

o a 14 9 <3 sa o A o o
mahuaaveusad (REST) i lgnuiuweidanFeumieununism
< 4 ad ! { < < ]
Auladuuvinanalyl Taedadl4d (Clieny unuiszdlullsunsudvusinwes aawseld

Y v o 9

< 1 v Aa 1 4 1 4 [} <
Iﬂillﬂﬁuiﬂﬂqﬁ} IBU I‘]Jﬁllﬂﬁllig‘ﬂ‘ﬂﬂﬁQﬁ'uﬂTﬁQﬂ15@\1%1‘1?]&?3%6%&1151118 (Server) Lﬂ%i’)ﬂllll‘ﬂ”lflﬂ

v
= v

a 1 @ % ' ] I I J 3
Usznanamulnaudrdendu Tl lugdununazarnnudlssedrulugudaiudndiduuea
y / v & oa v < o ' o v & <
o Tsunsudsd 14 1asudndwunoanaunnawisnii llszuianaae laiui aniuvzimiu
' Yy g sa ¢ Yo A 2 A 4 o v 3
NMIAFIULOTIAuDUITAN (REST) 1a5uanuilonunniuizos 9 iosninwan 1adeny
deg1duazdawivie Usensunuanudualvesuuinaiagii laisnneinatiniogaa lo

x ' a o ' <3 J
(UDDI) 041w (SOAP) Halusfaiiod 3 uSsn 1aun leTiwon aBM) luTassond (Microsoft)
1 o a ) { Ja
nazuan (SAP) uatlagiiuldenidn laisnneinarslunuands ildvazliiueesTalu
4 I
sunvuveusen (REST) lanaeniluuasgiuliugs (De Facto Standard)
Jqg ¥ a 3 Ja v A @ ~ ] Y
HIMUImMsuwesdavalesigluilagiiuiinisdsunlasunazyariunis
= { g I Ia 4 2 4 a 3
IS msdeyaniludvwesdanumsavininiu iesnnamnsaldusmsdldladenas 14

dd’h‘l T Y ~ ' %1 Y a A~ 3 o = A P} '
maiuiaﬂ‘w FVK N IE 13N L‘WENL!,?W;I] G])"LIiﬂ'lﬁlliﬂﬂlﬂihﬂﬂllﬁ']'chlf’ilﬂmgﬁﬂlﬂﬂll@ﬂ'ﬁGLT\TI"LJN']‘L!

U

A YA v

3 % Y a < ~ Y a v o & ao & =
mad lydveadldusmsnansaBenlduins 1 dniuluanuidelididesanusinsou
9 < sa A g AT Ao Y g Y
doyaiuiosdandusuuisaniudinlvg eorhuanaiugiuanuilumsesnuuunas
@ o @ <3 Ia a ° a ° o
WannuuuSiasansaa@en I uwe S IAFIANUKLIY Iagm TN iaunNMTUT MM UNS

1 d‘
NoIUNY?
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2.3 MIAURITIYATIANNTINE

@ a J < o w 9w
Jagunisaududoyaludumeiitialinnudiaguinuaziunuindinglu

[

~Aa o ¢ Y 99U a 5 s VY F) ' L =
“ﬁ?ﬁﬂﬁgﬂTJu"U@\ﬁJu‘Hﬂ ﬁ\i!ﬂﬁ%’lﬂﬂ’li!"]ﬂisﬁﬂﬁﬂ’]ﬁL'J‘Uhl“Ifﬁ‘VIGlGKﬂUﬁWBUfJNa'f]fﬂ\‘]ﬂ!ﬂﬁ (Google) N

AFBumesidannauifias 118 liaend 11 usodelsfamniesnnidoyasumnuy

U

D

dumesiiia 01971119 1U5unTUAUN (Search  Engine) Jianunsofdunenastoyani ey

U U

@ Y

doans ldedagndeasiud i liinidonuneuiunesfaduds lumsiuilszansanlu
Y 9 Y a A 49! dd ' Yy A 9 .
msaumdeyaliiilsz@nsnmuniu 33msiionan msauAudoyaa1saumea (Information
Retrieval) (Manning, Raghavan and Schutze, 2008)
b &
Tagna T lunszuaumsiugiuvesllsunsudumdoyalunsduaudeyaasaumst
Y
UsznouliUde35msaail

1) msmav
3 ax P A o Yy & Y Ad o 1
Lﬂuﬂ‘ﬁﬂ1iﬁi1ﬂﬁ5@ﬂ'lﬁﬂ'lwuﬂglwsllﬂll”auuﬂ'IWL!'W]!ﬂuﬁjllﬂuﬂlﬂﬂ@ﬂﬁ'ﬁ@'m dl
Y & a v DY M Yo v y v ¥
Tugudoya ¥alasinaudsr Tsunsuduniag luldvhmsdumoninduenaisdeyaiulasas

1 o A & @ { ~ [ : o v A 1
meﬂz“ﬂ1m‘iﬁ’u1fﬂﬁlgljﬁllqllamﬂuﬁ’almumﬂﬁﬁ‘ﬁljEJﬂ’JmG]fu (Index) %Qﬂ’liﬂ’ligﬂﬂﬂwuﬂg%jﬂ

v v P v s X Ave o ’
Tﬂ‘mﬂ‘imummmmﬂuw1maya"lmmgiﬁu NIe U?Hﬂ?iﬂ?@%uﬂlﬂu N3 ﬂﬂu@fﬂﬁ

U

' A ax o w A a ad . R A [ o w Y 1
UNTHAN8AD ITNITMATUUUUDULIITN (Inverted Indexmg) G]f\“lll"lluGlﬁluﬂ'liﬂ'l\‘]'luﬂﬁ'lﬂﬂluhlﬂuﬂ

9 Ay o w A () . o A =~
N1TFIUTINLDNAITUDYANADINITINIATU NITAARA (Tokenlzlng) ﬂﬁ’ﬂﬁiﬂﬁ‘WW‘WﬂLﬂﬁﬂUiﬂ

U

(2

o o Jq9 Y 1 Y= . o A 1= o
vomAn 1ned lugduuuauAy (Stemming Words) mMsaamn lulanunuenssmsaam
=1

any @

4 o v o w a ad X [ a g
1ga (Stop Words) uaznmiwiimstarhariuuuduiin #smstarastiuuuduiiniie
A d v o
FuFsmsfifiszansmmuazmmgdmsumandatienaisidudsnys
2) msuf5euiey
A o o 9 A o o w = v o v A ax a
asnmsiueImAurIem Ay fTeumsurua luaril 35n15aNve I3
nSeuifienfomsnfieuwfiounnudnuse (String Matching) Nogludominiwaingldnuaie
o A 19 o oAy a v o Ay A Ao o ¥
onvsziedluasil aufFeumsunainsany Tlsunsuduauszdednena1sniaeonusziy
' g = v A Y9 ras K = a a
Usingegiluenaisiasanunglédesns uaismsiinen lufidse@niammsiziondns
. = 4 9 o 9 o Y 1A o A = ¥ o X 1
Vg ILANNNITInDTam WG 14 ewa lilidmnuSeufeundiasanudalign
Y o & 2 aax A Y dyd 1 9 a .
AUND AIUUIINITMS TN Tymtizend1 MIAURUFIAIINKNY (Semantic Search)
=~ o v v d
3)  MIBENAAUNAANS

@ Y =) @

Lﬁm%mwaaww”lmmmiﬂummimmmuum ﬂ\i@l@\iﬁat‘%ﬂwﬂﬂWiL 890101
¥

=

Y Y = Y vy a °
WOANT L @Gl %l ¥ ladioy aﬂﬁ‘i\‘lﬂﬂﬂm%@m\‘]ﬂﬁ%iﬂﬂIﬂEIETHJ1iﬂﬂ1u3ﬂlvlﬂéﬂ1ﬂﬂﬁ’mﬂ’ﬂw

U
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]
3 S Aa o

Y =K o ' o_ o A 9 o 9 v F R ax o
ﬂﬁWﬂﬂﬁﬁﬂuig‘ﬁ"JNﬂWﬁ1ﬂmﬁ3@5116ﬂ1ﬂ13J%1ﬂm%t!ﬁglﬂﬂﬁWiwaﬁW‘ﬁ PFIITNUIUFIUTUNT

9

= as 9 =

o A o Y 4 . R . = g
ﬂWH’Jmﬂﬂﬂﬁ’Jﬂﬂ’NﬂJﬂﬁWEJﬂﬁQLL‘U‘UIﬂllclfu (Cosine Similarity) FUIUIFNTHIANNAAIIAA
o 1 1 Y A a ds! dy ~ 14 as dy I as A
ﬂu’1]']ﬂﬂ'lﬂ'J']llGI'N"UfN1qll|"llfN"ll’E')ll"ﬁﬁ@ﬂlﬁﬂﬂ!ﬂ@ﬂ]uﬂuwu‘ﬂnﬂm@i 'J‘ﬁﬂ']iulﬂu?‘ﬁﬂ'li‘ﬂll
a a o L [ 4 (] 1

ﬂﬁzammwuazgﬂmmﬂizqﬂmGl%’ﬂumﬁ@imqﬁ’mmsﬁ’uﬁumiﬁumﬂafmuwswmﬂ
(Salton, 1988; Sidorov et al., 2014)

< 91 Yy A 9 o q ¥ v v A A a 2 ,
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PREFIX nsl: <http://www.w3.0rg/2001/vcard-rdf/3.0#>
ns2: <http://sampleVocabulary.org/1.3/People#>
SELECT ?givenName, ?age
FROM <employee.rdf>
WHERE {?x ns1:N ?blank.
?blank ns1:Given ?givenName.
7x ns2:age ?age.
FILTER (?age > 20)
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p1:Operation (104) | Worid_Weather_Griine | forecast
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@ vep @ foreteling
pi:Service (52) @ prediction
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ol Link o Serden pl:hasDescription « pihassyntacticDescriptio ¥ § somp
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and Tourism) (Russell and Roseby, 2006) FIUIU 200 AN
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o o Jd o v { .. . .
4) UIMANNNID 19918910 Dictionary of Leisure, Travel and Tourism 31

o o o oA A a v Jdad < . {
MMIAUMIAANNNNEITDINNBATIUANNS AN (WordNet) (Miller, 1995) Misznov 'l

9 o o ¢ o o A o A Y T o A ' o A A 9
AIYAANNHAN AUNUDU ATNNIINNIT ATNLADNI LASATNNYIUVDN

WordNet Search - 3.1

Word to search for: [flight | Search WordNet |

Display Options: | (Select option to change) ¥ H Change |
Key: "S:" = Show Synset (semantic) relations, "W:" = Show Word (lexical) relations
Display options for sense: (gloss) "an example sentence”

Noun

« S (n) flight (a formation of aircraft in flight)
« S (n) flight, flying (an instance of traveling by air) "flying was still an excifing
adveniure for him"
+ S (n) flight (a scheduled trip by plane between designated airports) "l took the noon
flight to Chicago”
o direct hyponym /! full hyponym
+ S (n) connecting flight (a flight with an intermediate stop and a change of

aircraft (possibly a change of airlines))
S (n) direct flight (a flight with one or more intermediate stops but no
change of aircraft)
S (n) domestic flight (a flight that begins and ends in the same country)
S (n) international flight (a flight that takes off in one country and lands in
another)
S: (n) nonstop flight, nonstop (a flight made without intermediate stops
between source and destination) "how many nonstops are there fo
Dallas?"
S:(n) redeye, redeye flight (a night flight from which the passengers
emerge with eyes red from lack of sleep) "he took the redeye in order to
get home the next morning"
o direct hypernym | inherited hypernym | sister terim

« S (n) trip (a journey for some purpose (usually including the return)) "he

took a trip to the shopping center”

‘ljﬁ 3.6 L’J‘]J"lG]fG]’ﬂﬂ‘ﬁ'l‘l!ﬁWVIL'Jiﬂm@]E]@ublﬁuﬁ'mi‘]Jﬂ“Ll‘Vi'lﬂ'lﬁ‘W dL?‘IEJ’J"]TEN (Miller, 1995)
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b gl ederacter * ok
i intortaceF aul & cimate
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plResut P cokl_weatner 3 | [ mirekare [ |
» D pl Servicablodel | corcttion 3
» @ piiservcerrons @ connecting_ikght
plienacaType (5 @ convert -
Ve — P L L |
protope Externarcsoirce 31 [ - akokmoadin | @0 oticrotatic @ 8 4
rdtList (22 | P & a . | s '
- ar . t— ey ! = | e puitsbc_transporn
> ki Coliection { t tremertass | 0 seroot_pus
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Taeldanoa (Simple Knowledge Organization System: SKOS) 1JHM50FU18ANNTUNUTIF
a { o v 1 [ o v [ J [
ANUUILVOIIAANTANNFURUTOY 3 anbuzAD ANNFUWUT Iuanb Uz uRsNAY

v o I @ o w g v I o { 9 o 9 Y
ﬂ')’]iJﬁiqu‘ﬁGluaﬂ‘HmZa']ﬂU%u !Lagﬂ'ﬁ'lllﬁllwuﬁsluaﬂ‘]&lmglﬁﬂﬁ"ua\?ﬂuﬁ%@ﬂﬁ’]llﬂll’]ﬂﬂa’]ﬂﬂu

v
o A

a o w P 1 [ o [ o [
TaefizUunuvesmsesuiemannnineadesnudman dsznouaie Anan (Prefer Label) A17
=\ = [ ) @ o Aa 9 1 o [ ) Aa
PANUNVOHLOUNUAIMAD (Alternate Label) MANANUHNIOAINIAIAIMED (Broader) AN
ANUNIBUALNNAYEN (Narrower) HAZAINUANNHUNBNEITOINUANAN (Related) A10814

o o v o 9 = A
M luada lugiuanuioou InTaguaaaluaisnain 3.2

d’ Y ] o o 4 1 v o 9 =
M3191 3.2 ArednmdnnuauluaasmlugiuainuioonInlag

o (Y ) A o A Y ' o A ' o A A 9
AN ANVNUDU ATNNINNIN ATNLLAUNIT ATNINYIUVDN
(prefLabel) (altLabel) (broader) (narrower) (related)
flight trip direct flight,

connecting flight,
domestic_flight,

international flight

forecast prognosis prediction, weather forecast, prospect
foretelling, weather outlook,
forecasting, financial forecast
prognostication

hotel building, edifice hostel, auberge,

resort, resort hotel,

holiday resort, spa

hostel inn hotel posthouse, lodge
roadhouse

house home building, edifice bungalow, cottage,
guesthouse,

mansion, villa,

icehouse
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Mran Aunilou fiintenn fiuaund RIGERRGN
(prefLabel) (altLabel) (broader) (narrower) (related)
public transport transport bus, express, transportation,

shuttle, train transit

restaurant

eatery, eating

house, eating

building, edifice

cafe, canteen,

coffee shop, diner,

place teashop
hotel
skos:|broader
lodge -—-- hostel inn

skos: related

posthouse

roadhouse

skos: narrower

skos: narrower

skos: altLabel

519 3.8 ¢108

U

(3 ]

o

o o

= <
1ngi 3.8 waasldimudalassaiennudun

o

[ AL o o
101ﬂ50ﬁ%1ﬁﬂ31n1’fmwu1§1u3ﬂllﬂﬂﬁﬂﬂﬁﬂlﬂ\‘lﬂ’lwaﬂ “hostel”

fluglunuaned

o @ o 1 2 Ao 1 < A A A o Aa Y
VBIAINANAI “hostel” FIUA1I “Inn” lﬂuﬂ’lﬂMﬂ:}’nJWll'lﬂlﬂll@u‘ﬂu HUATNUANUHUIYININ

A o A A A 9 A o A 1A
NIIAD “hotel” AINUANTUNUIYNINYIVDIAD “lodge” UATATNUAINUHUIYLUAVNIIAD

“posthouse” Uae “roadhouse”

° ] a3 I . . .
3.1.2.3 MTUUDHVIANYVDIIULED T I (Web services Classification)

gd g’/ ° 1 3 Jsa A Y a
ﬂ'ﬁ%‘ll'31!fni‘l‘llﬂ‘L!GU1!95]’E]‘L!ﬂ'li‘fl"ll,!,uﬂﬂll’lﬂﬂialj"llﬂﬂlﬂﬂl“ﬁ@i?ﬁﬂﬂlﬁﬂiﬂ'ﬁ

1) 1 A = o 1 3 ‘a A g’; v 1 ::911
ATUNITINDIUNY G]Nﬂi%‘U?LlﬂWinluf‘l"lﬁ]"ll,!,uﬂﬂmjﬂﬂyjﬂlﬂﬁl’lﬂl“ﬁﬂﬁﬁﬁw 7 muﬂaumme"lﬂu

D) @WeuTdsunsuaufitesi (PHP) SIUNVLIWIDTH 19 (RAP API) 1ii®

< a I a
AumdeyaluesiavineouInlad lasldnwasuniudeyaai5ifia (SPARQL) lunis

=

{ v K <
dududoyaluooulnTladNgnavesnuilugluuvvesniuTeaubaguoa (OWL) doyaiy
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Ja Ay Yy 1A sa . o A < I ..
wamﬁmmmﬂmm FOLIULEDIIN (Web Service Name) A1DTUEIULEDITIA (Description)

4 o . I Ja
%@I’ﬂlﬂ@!ﬁﬂfu (Operatlon) %@uﬁl%ﬁ (Input) 6lallf)ll‘.'ﬁ’E)'E'J'ﬂ (Output) HUYRAVUDIIULED T I (Web

Service ID)

o

o A A E) v I Ia @ 1 o @ Jd a
UALANNYIVDINUVIVLED IV (Term) aedmademuIalisine (SPARQL) uag

v J [ A A
HAaNS uaaenazili 3.9 uazgali 3.10

AoTUY

o Ve & s a 9 = Yy A g sa
arpd1maanuIaisina (SPARQL) asuamveyaluseu Inlas lumsaudeyareiumesid uag

< Ia = o w A g Ja
VDILIULEDI I Tﬂﬂliﬂ\iﬁ1ﬂ‘]J%'lﬂ5]1@L’J‘]Jl“]5@i'Jﬁ

SELECT ?wsName ?description
WHERE { ?wsID p1:hasDescription ?desID .
?wsID skos:prefLabel ?wsName .

?desID rdfs:comment ?description

¥

ORDER BY ASC(?wsName)
Results

weshlame | description

Adriagate Adriagate iz atravel service specializing in holiday accommodsations for Crostia. Their online offerings rep..
Ajrpart information Get Ajrport Code, CityOrAirport Mame, Country | Country Abbey, CourtryCode GMT Offzet Runway Lenctl
Alpharooms Atfiliste The &lpharooms Affiliate website helps travelers find dizcount hatelz, budget flight=, and cheap holidays
Amusement barkup Language Amusement Markup Language APl gsthers information on sttractions, events and points of interest aroun,..
Australian PostCode Australian Postcode Location Wb service Get Australian Postcode by partial ! full Location Mame Get A
Eritizh Airvways Eritizh Airways (BA) is a full service global airline with an extenszive global route netwwaork based out of th
Checkfrant Checkfrant is & booking service that allovws businesses to manage their schedule based inventories, cerr, .
Cleartrip Hotel Cleartrip provides booking for flightz, hotels and trains, as well as other travel services across the world,
Close Ta The Point Cloge To The Point (CTTP) provides geolocation data =o that app providers can better interact with their L.
DTS Fast Weather Weather forecasting service
EasyToBook Easytobook wil release a REST APl Easytobook provides hotel bookings for mare than 120,000 hotels in
Expedia Expedia iz a world leader in travel and technology, and the EAN Developer Hub gives developers free ac, |
Five Day Weather The 5 Day VWeather APl accepts a city as a single parameter and returns a 5 day forecast. Specifically, t,
Flitv\ays The Flitvays online booking engine and app allovws travelers to pre-book a ride and choose a preferred r .
Foursouare Real-time Foursguare is & local search and discovery service company that provides customers with information o,
GTA Travel GTA-Travel iz a global travel product proavider that has sourced a broad portfolio of accommodation optio.

d' v J 9 A < Ia o a

3‘].]1’1 3.9 WA NHAINNITADUNINUDY A (Query) FOUDIIVLEDIIFLASANDTUIY

o 1 o & 7 a = 4 4
dedumdinimaiiiina (SPARQL) deunuveyaluseuInlad lumsdudeyayelonlomnos

Y d < Ia = o w < Ia
LAaZUDYADINNNUDILIULED I I Tagisead1@aun ID vouI VeI

SELECT ?wsID ?interface ?operation ?output
WHERE { ?wsID p1:haslnterface ?interface .
?7interface p1:hasOperation ?operation .
?operation p1:hasOutput ?output

H

ORDER BY ASC(?wsID)
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@ Airport_information
@ ALirport_information
@ Airport_information
@ Atirport_information
@ Airport_information
@ Alpharooms _Affiliste
@ Alpharooms _Affiliste
@ Llpharooms _Affiliate
@ Llpharooms _Affiliste

Q Interface_Airport_information
‘ Irterface_Airport_information
‘ Interface_Airport_information
‘ Interface _Airport_information
Q Interface _Airport_information
Q Interface_Alpharooms _Affiliste
. Interface_Alpharooms _Affiliste
. Interface_Alpharooms _Affiliate
. Interface_Alpharooms _Affiliate

Q GetAirportinformationBEy Country
’ GetAirportinformationEy Country
’ GetAirportinformationEy Country

Results
syl interface operation output
@ Adriagste & Interface_Adriagate 4 AccommadationinDestination 4 Reason
@ Adriagste @ Interface_Adriagate 4 GetDestinationimages 4 Hutel
& Adriagste & Interface_Adriagate 4 GetDestinationimages 4 Reazon

@ CityOrAirporthlame
& CountryAhbrvistion
& airportCode

0 Amusement_Markup_Language 0 Irterface _Amusement_Markup_Languacge ’ Search_By_GPS
Q Amusement_Markup_Language Q Irterface _Amusement_Markup_Languacge ’ Search_By_GPS
. Amusement_Markup_Language ’ Interface_Amusement_Markup_Language ’ Search_By_GPS
0 Amusement_Markup_Language Q Interface_Amusement_Markup_Language . Search_By_GPS
0 Amusement_Markup_Language Q Interface_Amusement_Markup_Language Q Search_By_GPS
0 Amuzement_Markup_Language ‘ Irterface_Amusement_Markup_Language ’ Search_By_GPS
0 Amusement_Markup_Language 0 Irterface _Amusement_Markup_Languacge ’ Search_By_GPS
0 Amusement_Markup_Language 0 Irterface _Amusement_Markup_Languacge ’ Search_By_GPS
Q Amusement_Markup_Language ’ Interface_Amusement_Markup_Language ’ Search_By_GPS
& Amusement_Markup_Language 4 Interface_Amusement_Markup_Language 4 Search_Ey_GPS & id

@ GetairportinformationByCourtry 4 courtry

@ GetairportinformationByCourtry 4 countryCode

@ Gettvailabilty 4 Huatel

@ Gethvailabilty @ HotelDetails

@ GethvailabiltyByDestinationhlame 4 Hotel

& GethvailabilityByDestinationhlame 4 HotelDetails
@ affiliation
4 calendar
4 category
¥ city
@ courtry
& dezcription
@ distance

4 facebook_url
@ foursquare_id

U

Y v < 2 /a
suUf 3.10 waawmmmsaaumwﬁ’am Interface, Operation ii¥ Output UBILIVLYDIIE

v Jd o [

Y ]
2) mumummmﬂ%mmﬂ AYANHYU AUAV LATFDIIN 2ONIINYA

g

a o o ) 2 ~ vy < da A Yy 1A
AATINAN wmmﬂmsmummayjaclmumuﬂ 1 ﬁ]zllﬂﬂli’)?;ljﬂﬂﬂl%@i?ﬁﬂﬁ@ﬂﬂ"lillﬂuﬂ ¥OLIU

A . o a 3 Ia . . A % .
10338 (Web Service Name) 195UV DIIN (Description) ¥o oo ¥y (Operation)

) ) ) < sa . o A A )
Vo aLu (Input) Uoijavon (Output) HUUUVUDINULYDIIT (Web Service ID) LA AINNYIVDN

o g 7a Y b Ay & a = A A o o ¢
AULIVULEDITIE (Term) “ﬂﬂﬂlﬂuﬁﬁﬂﬂﬁuﬂ%qﬂﬂ&ﬂ‘Llijﬂﬁﬁi\iﬂTJ ] NDIVUATDINUY TYANHU

AT NIDFOITN TINOYRIW ITU | @ #$ % A& * () -+=| { } [1:/\. 2, [space] 30A1AY

. I Y v Y = ] 9y o o 9 . A o o v
(Numeric) Wuau ﬂ\iuuzl]\iﬂnﬂu@ﬂﬂﬂ’]ﬂ]iﬂ’]ﬂﬁ’]ﬂﬁgﬂ']ﬂmﬂﬂuﬁ (Data Cleaning) menlInvoya

nlunertesesn i didied1alumsien 3.3

4' o 1 o Ja 9 o Y . Y v a
M13194N 3.3 @’I’J’E)EJNNQ@Wﬁ“lflulﬂﬂ']ﬂﬂWi‘VHﬂ’ﬂiJﬁgfﬂﬂ‘ll@iga (Data Cleaning) Glﬁﬂﬂ“ljﬂﬁﬂi\‘l

YATNIUAN

L (O ERNMEY

British Airways IBAI is a full service global
airline with an extensive global route network
based out of the United Kingdoml British Airways
offers developers a REST API for the integration
of BA data into third party applicationsl Current
public API offerings includel Flight Time Infof for
the latest flight information distributed by BA|
Flight Offerj for the latest BA flight offersl and
Availability} for hotell car hire§ and package offer
information distributed by BA} An API key is
requiredl Outputl IﬂightIDI flightNumber IidI

British Airways BA is a full service global airline
with an extensive global route network based out
of the United Kingdom British Airways offers
developers a REST API for the integration of BA
data into third party applications Current public
API offerings include Flight Time Info for the
latest flight information distributed by BA Flight
Offer for the latest BA flight offers and
Availability for hotel car hire and package offer
information distributed by BA An API key is

required Output flightID flightNumber id
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3) MIAALLINAIONIINEATI (Word Segmentation) HAI91INNTANTDYA

=

1o & 2 = vy < sa A o 1 o A = o
N muﬂu@@ﬂiumuﬁauﬂ 2 ﬁ]%vlﬂﬂlﬂuualﬂﬂlcﬁ@i’lﬁﬂﬁzfﬂﬂ NIIAALUIATUISITIUDINITUINA
Aa Py A o 1 9 1 A 3 Y g’/ ‘:9/ Y
WNWiﬁﬂJUﬂLﬂuﬂ1ﬂf]@ﬂﬂﬂ'JU 1%U USA BA SUT TH SMS API #30 ISO 11 uau muﬂauu%"lﬂ

I o o Jd o v ' 2 .. . . .
WﬁﬁWﬁﬂLﬂu‘ljﬂﬂJ@\‘]ﬂWﬁWﬂ AIDYNUFU YATAT “British Airways BA is a full service global

! 9

airline with an extensive global route network based out of the United Kingdom” o uIUADY

@ o A o dAy Y 3 o v do o Yy .. . .
msdautemtnaansn laszitumdnnisiuau 21 /1 1aun British | Airways | BA |is | a | full |
service | global | airline | with | an | extensive | global | route | network | based | out | of | the | United
| Kingdom

() 3 g v o A 1o & &£ o
4) N1TIAANTVYA (Stop words) Lﬂmumummﬂmnﬂu@aﬂ FINTHYA

A I ) Y 1o A 1 (= @ A o 9 1 o Y
159 Stop words !ﬂuﬂ']sllfﬂﬂtl‘mlﬂﬂT?Ju 9 Lm"lmummwmﬂummq LﬁJf’JﬁﬂﬂﬂﬂLLﬁ’JllﬁJTIﬂﬁ

1 ' ° < o A 4 ° ) v o Jdo °
Taanwvesenasldeunas wu dynumdudinlfseumusonguarldduiusnu m
I o Aq ¥ o A 1 = v o I o A o Y oa A o
ﬁii‘wuTiJL’IJuﬂWVI(lGHLL‘V]Uﬂ"IUWMVIﬂﬁ"l?lﬂ\ﬁﬂllﬁ’ﬂﬂﬂigjﬂﬂ ?ﬂﬁl‘!‘ﬁTuLﬂuﬂTﬂﬂTWlﬂﬂL“D’i’)NﬂW
v o I Y ° ] o A 1 g = ] 3 A R A Y1 o I
nu itudu dmgainidlumndsinguesasaaz leglunniuaeida 3ede ldndmgaiu
(% d' ld’ 9 9 A A o L% ?_, =4 o w o é 1
?;Iil!ﬁﬂyﬂlg‘ﬂll‘lllﬂfﬂ‘u@ﬂiuﬂ”l'iﬂuﬂuﬁi’f)ﬂﬁﬂnluﬂﬁhﬁﬂﬁ34“ PNUHUINAITNIVAATNYAGIVS B IY
v F v
Uszndananuiuaznarlumslszuiana @296198 1180 15U a, an, and, at, been, both, but, by,
can, cannot, do, done, for, full, go, give, in, is, of, on, or, other, out, than, the, to, what, while, who,
. A . < 9 @ 1 o JAn ¥ v o [ A =
Why, will 199 with qum G]'J?JEJNNﬁﬁWﬁTlll@]QWﬂﬂWﬁﬁﬂﬂWTiq@LLﬁﬂQQ\WHTNTI 34 FIYAVDN

' (A

Mdnineudadirgalisiuiu 21 M ndsnndamngamaeriios 13 i

d’ o 1 v ZAY Y )
M13190 3.4 @]3981\1WﬂaW‘ﬁVl]lﬂflnﬂﬂ”liﬁﬂﬂ”IWq@ (Stop words)

o v g1 () o v Jd o o o
PFAMANNNDUAAAYEYA FAAANNUAIAAATH YA

British | Airways | BA | is | a | full | service | global | British | Airways | BA | service | global | airline |

| airline | with | an | extensive | global | route | extensive | global | route | network | based | United

network | based | out | of | the | United | Kingdom | Kingdom

o @ . 2 g
5) MIHITINANN (Stemming Words) 6lJ°LLl§§]i’J‘L!‘E!L']J‘L!'ﬂS%‘].IT]‘L!'ﬂ15‘1°Ltl‘ﬂ”li‘]ri”l

a ° A o Y 3 o A [ 2 J o Y
g‘ﬂLﬂJJ“U’ENﬂHW’E]“lJ'i‘Ui’]iJﬁlﬁL‘l]L!ﬂuﬂﬂ’Jﬂu ﬂTﬁT‘i1i1ﬂﬁW‘VIVHG],ﬁﬁWNWiﬂﬁﬂL?ﬁWﬁluﬂWi
A a a o 1 <3 Ia 1 o I o 1
ﬂizmawauamwuﬂﬁzﬁmmwiumimuuﬂmaﬂwyfumnm%im"lﬁ’mfu TINANNUDIAIIN

. o I o 4 o 1 . o 1 o J

“Booking” ADA1I “Book” SINANNUBIAIN “Transportation” ADMIN “Transport” IJINANNVON
o 1 A o 1 < Y @ ] v JAy Y o o o
£11371 “Members” 19171 “Member” \Wuau G]’Jf)EJNWaﬁW‘ﬁ‘l/lllﬂ%1ﬂﬂ151’i151ﬂﬁWﬂl!ﬁﬂ\1@\1

A15199 3.5
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a o v Iy Y o .
A1919% 3.5 @]'J’BEJNWﬂaW‘ﬁTlllﬂinﬂﬂTﬁ/iﬁTﬂﬁWﬂ (Stemming Words)

[ o

PAMANTNOUITINAN FARANTNS 11T AN

British | Airways | BA | service | global | airline | British | Airwai | BA | servic | global | airlin |
| extensive | global | route | network | based | extens | global | rout | network | base | Unite |

United | Kingdom Kingdom

= 1 o o d v [ ) a A o A A
6) Msnfseueuszrnamannnuaadn luesu InlagioriA10uN

= 9 g’/ dy ° o 4 1 o = [ v o AA o <
Ne109 Tuaeulazimdniuaaza lnFeumneunuadedilusouInTagnaamnulu
siuvaned (SKOS) {INOHIAINAN (Prefer Label) ANUANUHINSHUBUNUAINAD (Alternate

v v Y
Label) A1N1ANUHIEAI190I1 (Broader) HaZMNLIANUHLI8UAVAI (Narrower) D10HUUIMN

=

Y g}/ J A 9 a2 3
nlananuaunuauiuan l lugagasaan

o o v o o A

9
AIDYNNUUIATUANIIUIU 2 A1 AD “hotel” LAT “reservation” U]J‘IJ

' '
o A A 9

= o v o A o A A4 9 ° o Y Y o1
Wieusunuadem lueeuInladiommdunneives Aman “hotel” lasinmedtes laun
“building” “edifice” “hostel” “resort” LIAZ “spa” AIUAIMAN “reservation” lAMININGITEY lALA
“booking” “employment” “reserve” Hag “book” Aanandlugin 3.11 nazglhn 3.12 nazdoe19

v J 1 9 a Y] @ A
NﬁﬁW‘ﬁﬂﬁLmuﬂ”ll,‘lﬂ]l‘ﬂﬂluijﬂﬁ@]i\iﬁﬁﬂllﬁ'ﬂ\iﬂ\‘]ﬂﬁ”lx‘m 3.6

building edifice
skos: M /skoe./broader
(empty) --—— hotel (empty)
skos: related skos? pref\Label\ skos: altLabel
hostel resort spa
skos: narrower skos: narrower skos: narrower

d‘ % [] 9 [ YR{ o [
s 3.11 91'3@EJ'NTFI33ﬁ51ﬂﬂ31%ﬁuwuﬁ1ugﬂllﬂﬂﬁﬂ@ﬁﬂl@\‘]ﬂ']ﬁﬁﬂ “hotel”

U
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employment

skos:[broader
book N
skos: related \: reservation booking
book ,// skos:preﬁbel\ skos: altLabel

skos: related
(empty) (empty)

skos: narrower skos: narrower

Y @ ] [ L o @ .
51 3.12 Mredrlassadianudunus luglunuaneauoamivan “reservation”

U

a o o Ay ¥ ~ Vo o dw v o a
M13191N 3.6 ﬁ?ﬂﬂTQWﬁﬁW‘ﬁﬂ]’lﬂﬂ']ﬂﬂ'ﬁﬂEfJ‘]JW]fJTJ§$Ti'J'NﬂTﬁWWﬂUﬂﬁ\iﬂflu@ﬂl‘!IWTﬁfJ

o v a @ o Ay Y
"Ifﬂﬂ'lﬁWTlluﬁﬁiﬂﬁﬁﬂ WaaW‘ﬁTl]lﬂ

Q

hotel reservation hotel building edifice hostel resort spa

reservation booking employment reserve book

7) Whgnszuaumsiiumiiesdoya (Data Mining) WOTWUNNUIATY
< IAa [ 1 o
VDNIULYD I ‘WZ‘Ni]TﬂW"I‘L!ﬂﬁ%’]JTJHﬂTﬁmdﬁﬂiJEﬁ}@Ha (Data Preparation) ﬂTiV]”Iﬂ'J”I?Jﬁ%ﬂ”Iﬂ"ﬁj@ﬂ;l‘ﬂ
9 9 Y
Y o a Y I o
(Data Cleaning) Llagﬂlu@]@u@n\lﬁﬁﬂﬂ"liﬁﬁﬂfﬂﬂﬁﬂﬁll!,é}? mumuﬁtﬂumzuaumsmmﬁm
F) A o 1 <3 Ia ) v 9 < Ia I o dy
ﬂlﬂ?;ljﬂﬁ/‘l@ﬁ]"lLL‘L!ﬂW?J'JﬂW‘J;IJ"IJ@QLTJ‘]JL“B@iTJﬁ IﬂEJ‘VI']ﬂ"lﬁl,!,‘]JQﬂl@y}ﬁﬂﬂl%ﬂi?ﬁ@ﬂﬂlﬂu 2 P AU YA
A A 9 <3 Ja A mnm Yy v o d o A Y
N1 ﬂ@i{ﬂﬂl@ﬂ;!aSU@\1L'J‘]JL‘ﬂf@5'Jﬁ‘l/lll?JUl,ﬂNTHﬂT'iﬁTﬂ'JTiJﬁNWH‘ﬁGIJf’JQﬂ']LGHQﬂ'ﬂllﬁlﬂf] ﬂﬁgﬂﬂﬂﬂjﬂ
aa J1 ° aa Y v Ia . A < A
UDANTUIAAN € UIU 7 UBANTUIN llﬂllﬂ FTHAULLEDIIT (Web Service ID) ¥DLIULEDIIT
. o A .. A ' A o .
(Web Service Name) A195U18 (Description) %001 (Group Name) ¥o loois¥u (Operation
9 9 9 ! ) A A 9 3 Ja A
Name) VYayalul (Input) iazuviaoon (Output) muﬂl’eyjaijﬂm 2 ﬂ@ﬂﬂm@ﬂgﬁﬂl@ﬁmﬂl"ﬁﬂi?ﬁﬂ
1 Y] Y] 4 o a Aaa g o
N']Uﬂ'lﬁﬁ']ﬂ'l'lmﬁllwu‘ﬁsll’ﬂﬁﬂ']L‘I)'Qﬂ'l']iJﬁiJ']leléJ'J ﬂﬁgﬂﬂﬂﬁ}gﬂllﬂﬁﬂﬁﬂﬂﬂ@'m ] IUIU 12
aa JY Y 1 v I Ia . A < Ia .
LUDANTUIRN llﬂl,l,ﬂ THAIULEDIIT (Web Service ID) FOIULYDIIA (Web Service Name)
fAesUY (Description) %ﬂﬂfjm (Group Name) %o To1l o135 (Operation Name) Glgljflgllmelsﬁ (Input)

) o v J o ° A o A v !
U03a00n (Output) MANNKAN (Terms) ANUNUDU (Alternate Terms) A1NNI19INIT (Broader
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v 1 Y
Terms) A1NUAVANI (Narrower Terms) HAZAININGIVD49 (Releted Terms) 911U lHnATinITa1

qullilu

q Tumsneass nfSeuisude 5 matinds laun

= J

Aa ax o ] LY < A
) MNAUAITIANUE (K-means) Tagmyuanl k 110U 5 U IIN

A Y a 9 1 A =1 g’z 1
AlruImsmumsnouneIInIvua 5 nqu)
a as = J . o '
) madAITIUD g (Naive Bayes : NB) TagfmIruAAI cross-
validation AU 10
a Aax =4 4 4 .
) INAUAIBA-LUYTIIANIULIUDT (k-Nearest Neighbor : k-NN) Tag
MAUUAA k 1110 5 HAZAMHUAA cross-validation 1NN 10
9 manasaulddadule (Decision Tree : DT) TAsMHUAAT cross-
validation 11171 10
a A v 4 4
) INANAITENNOITNINIABTUNFTU (Support Vector Machine
SVM) Tagmuuan cross-validation (M0 10
Aa ax ya o Y o
(WU INANATD ¥, A. 9. 1Az 9. #1908 14ININAaIUeNTOU

Taef1UAAT cross-validation F$HI193 04920 WUAT cross-validation (171 10 TR

=

~ A Y Y o 1 I Ja ~
LW?J’lgﬁiJWq@ Lu@\1i]'lﬂch/iﬂ’lﬂ'J’lllQﬂ@]E]\1Gl,‘Llﬂ’liFﬂ'ILL‘LlﬂWN?@WHﬂJ@QDULW@i?ﬁLﬂaﬂﬁﬂ‘ﬂﬁﬂ)

U Q

o J o <3 Ia
3.1.2.4 mﬁmu’Jmmmmmﬂﬁ}ws‘ﬂﬁdﬂummnuLcﬁaiaﬁ (Web services
Similarity)
o <3 g’l ) 1 < Ia 9 g’; dy
Wﬁ\?ﬂ’lﬂl'ﬁiﬂ‘ﬂuﬁ't‘]uﬂ’liﬁ]’ILLTJﬂﬁu?ﬂﬂgﬂl@ﬁnﬂlm@ﬁ?ﬁua:} VUADUUIL
o o A 1 Y =K o < Ia 1 1 Ya 1
‘mmiﬂmammemmmmmmﬂmﬂummnm%maﬁimmazﬂqm Iﬂﬂcl"]ffl‘ﬁﬂ'liﬂ'lﬂ'lﬂ']'lll
Y =2 = A [ Y =2 4 .
ANYARINIUN B Vector Space Model (VSM) AonsianundrenaanuyTa laad (Cosine
Ce . . a a Y] =2 o A
Similarity) (Salton, 1988; Sidorov et al., 2014) Iag15uNYToUNIUANUAAIGATINUIINTD
I Ia . A % . o a ..
YBIIULYDIIT (Web Service Name) ¥o lottlosu (Operation Name) A195U18 (Description)
doyaid (Input) 1azdo3yaeon (Output)
2 o ' Y = <3 A A o d”
VUADUNITATUIUNIATIAINUAANYAAINUUDIIUVLEDTITUAIU
A )

= ~ ~ = ' [ ~ = <
1) Lﬂlﬁluiﬂil!ﬂiuﬂWHW\lL@‘B‘W IﬂEJLGIIEIUi’JﬂJﬂUL’E)Wul@LLiW oAUl ally

A Y

Ja = J a
woiiavineonInladlaeldnimideuniwdoyaaihifa (SPARQL) lumsdududoyalu

=

= 1 o 2 ) 5 Ja Ay
fJfJUIWIaEWIﬂﬂﬁ\‘]@’t]ﬂllﬂug‘]JLLUUGUENﬂTkﬂI@ﬂ‘UmaQllﬁlﬁ (OWL) ﬂl@yal’)ﬂl“ﬁﬂiﬁﬁﬂ@lﬂﬂﬂTﬁ

u

Yy 1A g sa . o A 3 Ja L. A o
III,m!,ﬂ FOLIULEDIIF (Web Service Name) A19FU18IULEDTIT (Description) ¥o Toloissu

1 < I
(Operation) ¥o3atd1 (Input) Yo3a00N (Output) LA VOYANGUVDIIVITDIFA (Category)
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[ [

Y] 4 Jd w ] 1 a %
2) MIAAATOINNIY FYANHA AUV LAZFOIIN DONIINYATATINAD
] @ . I v &

WU @H#S % &*()-+=|{}[]:/\.7, [space] H3oAMAY (Numeric) UAY A91TUT
o < [ [ . 4 o w { VA
sudludeaihmsiinnuazeindoya (Data Cleaning) tWofmdadoyah lunerdeseon

3) MIAAULINAIBONIINAATI (Word Segmentation) HAI0INN15AAT DA
AN 1o & ? A vy o ca A Y X Yy o sad
liswiluesnlutuaeun 2 vz Iddoyaiumeiianaze1a vuaouiiv: ldnaansniilugavos

o

o
1NN

D

) I 3‘, v o A 1o & 2 o
4) N1IAANTVIEYA (Stop words) L‘}Jumumummﬂmuﬂu@aﬂ BINTHEYA
A I o Y 1o A 1 (=) o A o Y 1 o Y
139 Stop words L‘].IUﬂ1‘UEJ1fJGlﬁLLﬂﬂ”If’Ju 9 LL@]"lJJ‘JJﬂ’J”IiJﬁiJ”IEJiu@]’JLﬂQ LiJi’J@]ﬂ’t]f’JﬂLLﬁ’JlliJ‘Vlﬂﬁ

9
v

Tanuvenenaisasuudas Aniudenlsm

[

° = ' o & X 4
ﬂﬂ?ﬁgﬂ%’ﬁﬁ)g‘ﬁﬁﬂﬂigﬁﬂﬂﬂﬂWHﬂLlﬁZL?ﬁ?ju
Msiseurana ﬁaaénﬁmqﬂ 1Y a, an, and, at, been, both, but, by, can, cannot, do, done, for,

L. . . -
full, go, give, in, is, of, on, or, other, out, than, the, to, what, while, who, why, will 139 with 1)1
Y
AU
o ' g o Y o 1 4 I Ia
5) ﬂﬁ"fuﬂﬂTUW‘HUﬂGl‘Hﬂ‘]JLL@ag’t’)\iﬂ‘ﬂﬁgﬂ’t’)‘]JﬂJ’t’)QL?l‘]J!“])”t’)ﬁ’Jﬁ'@]"liJ
o v Yy 1A g Ia . o a ] Ja .. A
ANUTINY 1dun ye utseser (Web Service Name) A195 U183 U3 IS (Description) ¥olo
11/o13%U (Operation) %’aymeﬁﬁ (Input) u,azﬁﬁ'mgaaaﬂ (Output)
o o Ay Y < Ia & v o A Y o
6) W'lﬁ']fJﬂ'lﬁﬂ'lﬁ]'lﬂﬂ;ﬂﬂ'lﬂhlﬂellﬂﬂ’)ﬂlclfﬂﬁﬂﬁﬂ\iﬂuﬂ LAZAAATINEINU
Z Y o 3 a 1
E]E]ﬂiﬂﬂuui]ﬂﬂl']ﬂu!,ﬂ“l‘lﬁﬁﬁQﬂr‘fﬂclﬂﬂul
o 1 A o 1 Y] A o o A Yy
7) AUIUAIAIIUDUDIAT (H1A1 F) HuaNuamIusen1saIn laun
[ <3 Ia 1 4 < I Y] <3 Ia
Tﬂﬂuﬂmmaznmmaim !,m$LLfJﬂLma$ﬂﬂﬂﬂi$ﬂﬁlﬂﬂl’ﬂﬂnﬂl"ﬁ’ﬂi’3ﬁ (WU F MuuLEeIId)
o [ = o 1 L) A o o A 9y
8) AUIUAINNUDVDIAT (M1 F) HUANUIMIAIUT19015A17 1N
1 1 I Ia 1 4 o 1
Tﬂmwmmazﬂqmamcﬁaim (Category) LLﬂSLLﬂﬂLL@ﬁ%@Qﬂﬂi%ﬂ’ﬂU (MU F G]“Illﬂfqlll)

o ' o Z Y A ~
9) ATUIUAT TF mﬂwaa‘wﬂumam 7 ANUFUNIIN 3.1

ftd

tf(t,d) = 0.5+ 0.5 e —— 3.1
10) Sy IDF Maradni lutof 8 euaumsi 3.2
idf(t, D) = log ———— (3.2)

|[{deD:ted}|

11) AuIA1 TE-IDF MNHaans ludon 9 tazdon 10 auaun1sn 3.3

tfidf(¢, d, D) = tf(t, d) = idf(¢, D) (3.3)
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% < sa 1 ¥ o
12) 3’33Jﬂ$t!uunﬂf]\1ﬂ1]i$ﬂ@’UGU’ENL’J‘U!GﬁﬂiﬂﬁiﬂﬂﬂWiﬂﬂﬂuWﬁuﬂﬂWN

aunIsi 3.4

tfidfus(t,d) = ) (tfidfy;(t,d) * weigthop,) 6

obj

~ . 1o H @ 1 I a
Taoh  tfidf,,s(t,d) fe snraimin TF-IDF vedunaziuseiia
¢ Ao Auaaze
A U < Ia
d o NUUBIIVLFDIIE (Category)
. 1 1 3 =y
tfidf,,;(t, d) fie A1 TF-IDF voausazIuizosIaves

J Y 1 .. . .
oenlsznoy ”lmm name, description, operation, input Lii& output

o 1 1< Ia { [ o
13) 1191 TF-IDF You U anSeuMeuny NIMUINMINENNIT

Ta'land (Cosine Similarity) AITNNITN 3.5

‘B ™, A B;
Ao N AZJZn 5

similarity = (3.5)

14) YSvdgemazuuulveglugduuninmuizdy (Normalize) A1

Al 1Regsenane 0.5-1 azuuu awaumsi 3.6

(sim+max—-2min)

normalize = (3.6)

(2max-2min)

Tagn
. A 1 Y 2 A (v Y
normalize A® mﬂmuuﬂmmmaﬂamﬂiuﬂ';:mm

. A ] v Y =2 d I 1 o
sitm AD ATAITUATIAANYARIIULEDIITLAASH)

1 <] Ia g
max ﬁf] ﬂﬁ;f\iq@]GUf)\‘]ﬂWﬂ'ﬂllﬂ's%ﬁlﬂﬁﬂﬂl@ﬁl')ﬂﬁb’@ﬁ’)ﬁﬂiﬂﬂﬂ

'
' o

. v <] Ia 2
min f19 ﬂ1ﬂ1q@ﬂl®\‘]ﬂ1ﬂ'ﬂﬂﬂ518ﬂ§\ﬁ1@QL?UL%@%’?E’(WQWN@

P

o 1 o v Y 2R o 1< Ia @ 1 dyd <3
AIDYWNNITATUIUAIAIIUADTIYAAINUUDIUIVLEDIAIT  AIDYINUNNY

Y 9

A o < ‘A < A v @ 9 9
IHDITINITUIU 4 LIULEDIIN Lﬁﬂ!“ﬂ@ﬁ?ﬁ!tﬁﬁ%@nﬂi%ﬂ@“]JVl,ﬂ@'JEISU’EHJﬁHﬂ (Input) Uazueyason

U

LY

] @ I I a d { @ 1 4 3
(Output) 9819QE 2 A1 ﬁ"IL'JTJL"]ﬂ’)iﬁlﬁ(lﬂﬁi’)Ll'V!‘VI‘W%@L@”I‘VW!‘VIﬁ‘ﬂﬁ”IEJﬂ‘Lﬁ]SLWIuﬂ"IL'Jﬂm@T‘IIﬂQﬂ"I

3}; 1w ] @ 1 14 ) g‘z 1w
UUIMNY 1 u,azfﬁhﬂﬁﬁﬂﬂui]zLmuﬂmm@aimmmuummu 0
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H 1 4 o 1 Y] < A {
M3 3.7 ﬂmmuﬂuﬁaﬂmamwm"m’nmé’wﬂﬁmmammcﬁa%’m 50U7N 1

‘Web Input Input Output Output
City Country Temp Wind
Service 1 2 1 2
A City Country Temp Wind 1 1 1 1
B CityName CouuntryName Body - 1 1 0 0
C City Temp Wind 1 0 1 1
D Zip Temp - 0 0 1 0

@ ' o <3 { ES
Wa\1%1ﬂlLﬂUﬂu’Jﬂlﬁ@gm@\?ﬂuﬁiﬂﬁﬂu%}ﬂﬂ!lgjﬁ']uﬂ']ﬁ'mﬁ 3.7 DU

J 4 { (5 ] o v {
unumagas In Tsdauaumai 3.5 aunsouaasdlediagasmsmiuin laniasiei 3.8

! ! 4 o ' [ <] Ia {
VniN‘ﬁ 3.8 fﬂ‘ilm'L!ﬂWLﬁ’E)ﬂ1H3mﬁ1ﬂ1ﬂ’ﬂhﬂg1ﬁlﬂ§\1ﬂu"ll’ENL’J‘UL“IYE)%"J?( 50U 2

Web Service Similarity Value
A&B SIM = (1x1) + (1x1) + (1x0) + (1x0) 2 2 0.71
JOZEFZ+ 12+ 12)x, /(12 + 12 + 02+ 02) 2x141 282
A&C SIM = (1x1) + (1x0) + (1x1) + (1x1) 3 3 0.87
JOEF 12+ 12)x,/(12+ 02+ 12+ 12) 2x1.73 346
A&D SIM = (1x0) + (1x0) + (1x1) + (1x0) 1 1 0.50
JOP+ 12+ 12+ 12)x,/(02 +02 + 12+ 02) 2x1 2

(J ] o 1 @ < a [
ﬁ]”lﬂ@]’Ji’JEJNﬂ"liﬂ”I“L!’Jmﬁ”lﬂ"lﬂﬁ111ﬂ691}1Elﬂﬁﬂﬂuﬂlﬂﬂnﬂlcﬁﬂgjﬁﬂ%!ﬁﬂﬂiu

~ T g I = 9 KX v v d Ia A = [
131N 3.8 NUNNIULEDIIT C UATIAINUARYAAINUNUVNIVLEDITIT A UINNFA UAaunInd 0.87

A g Ja a1 1 o < Ja  Aa FY v 3 Ja 9
TOIAINIABDIVIYDIIT B UAUNIND 0.71 LAZLIUVLEDIITNUANUAYNVIVLEDIIN A UDY

~ A 3 Ja A 1w
NFANDNIUEDIIT D UAUNINY 0.50
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¥ Web Service Name

¥ Description

¥ Operation

# Tnput

# Chutput Subemit

‘Web Service Similavity Table (Accommodation)

Jasons | Checkfront | Myallocater | MyAgentDeals %;‘:;m Expedia | ValueCommerce 12321 Cﬁnm”?p Toprural L::\’eﬁ:;:tl:\ml Adriagate | EasyToBook RI;:? g:‘:ﬂ i-Reat
Group Processing
Tasens | 1 Oﬂﬂﬂl 06714 06740 06741 09375 | 0.9457 0 G666 06696 09751 | 0.6666 0.8627 09588 09330 09558 IOQTQQ‘OGR?GI
Checkfrent IU.é."]JI 1.00040 09529 089455 0.3661 | 03800 0.0430 0.9427) 06336 | 09371 06602 06533 0.5044 07059 IU.GGUGI U.‘.?Gb-ll
Myallocarer | 0.6740| 095219 10000 09308 02666 | 05803 0.5494 09483 06374 | 09425 0.6603 06576 0.53061 07050 | 0660709673
MyAgeatDeals |0.6741] 09455 0.9508 1.0000 0.5667 | 0.5788 08443 0.9610| 0.6577 | 0.9330 | 0.6667 0.6337 0.5081 0.7031 | 0.6631|0.9626
Zumata Hotels | 09375 0.3661 0.5666 0.3667 1.0000 | 0.9073 0.3604 0.3618| 0.9423 | 0.3621 0.5240 09218 0.9023 09218 | 0544705763
Expedia 09457 0.5800 0.5803 0.5788 09075 | 1.0000 05711 0.5732| 09518 | 05717 08230 0.9303 09119 09255 |0.9560|0.5877
\':dur('fmumnrl-l 0 (sﬁﬁﬁl 09430 09494 09443 05604 | 05711 1.0000 0.9399| 06514 | 09367 06572 06498 05000 0.7005 | 06544 | 09576 [
GTA Travel IO.GGBGI 09427 05483 09610 0.561% | 0.5732 0.9399 1.0000| 06306 | 09322 06613 0.6507 0.3033 0.7018 IO.GSSS?I 0.956?‘
Cleaninp Hotel |0.9751] 06536 06374 06377 09425 | 0.9518 0.6314 0.6506| 10000 | 06310 08304 0.9602 0.9363 09519 |0.9802)0.6642
Toprural 0.6666| 0.9371 0.9425 0.9350 0.53621 | 0.5717 0.9367 0.9322) 0.510 | 1.0000 0.6528 0.6507 0.5021 0.6944 |0.65430.9515
Majestic
Inli—r:ﬂ:::ml 0.8627| 0.6602 0.6693 0.6667 0.5240 | 0.5230 0.6572 0.6615| 0.8594 | 0.6328 1.0000 0.8469 0.8051 0.9024 | 08626 0.6763
~ ) ' Yy = o < /a ! .
E‘IJ‘VI 3.13 HUWFEAINITNAINIUADYAA ﬂuﬂlﬂﬂlﬂﬂlcﬁﬂiﬂﬁﬁluﬂﬁjﬂ Accommodation
] an ° ! Y 2 o < Ia o ‘]J =~
VUABUITNMTAUIUHININNUAAIYIAAINUUDIIUVLFD IV UAAIAIFUN
3.14

I T O e T = T T
0 dJ O N AW = o © XN bW =

19
20
21

/I Generate unique array
for (1= 0; i < count(ws); i++)
{

Add each word from ws to unique array

// Matrix frequency of words x ws / words x category
for (j = 0; j < count(unique); j++)
{
for (i=0; i< count(ws); i++)
{
Set word frequency in each ws and object equal 0

Set word frequency in each category and object equal 0

for (j = 0; j < count(unique); j++)

{
for (i=0; i< count(ws); i++)
{

Count word frequency in each ws and object




22 Count word frequency in each category and object
23 }

24}

25

26 // Term frequency

27 for (1= 0; 1< count(ws); i++)

28 |

29 for (j = 0; j < count(unique); j++)

30 {

31 Calculate Term frequency with equation ....
32 }

33}

34

35 // Inverse document frequency

36 for (j=0;j < count(unique); j++)

37 A

38 Calculate Inverse document frequency with equation ....
39}

40

41 // TF-IDF

42 for (i=0; i< count(ws); i++)

43 |

44 for (j = 0; j < count(unique); j++)

45 {

46 Calculate inverse document frequency with equation ....
47 }

48 }

49

50 // Calculate cosine similarity

51 for (i=0;1<count(ws); i++)

52 ¢

53 for (k = 0; k < count(ws); k++)

54 {

55 Calculate weigth with equation ....
56 Calculate cosine with equation ....
57 }

58}

d‘ g ax o ! Y = o < Ia
sun 3.14 YUADUITNTATUIUHIATIANNADIYADINUVDII VYD I IT

Y
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' < Ia . .
3.1.2.5 MITIMAUNINUDINIULED TN (Quality of Service)

[

asy A Ja Ao a @ dy
ITNITEDAULDIITNUANUNUIETY Iﬂﬁl‘l"ﬁ]ﬁmﬁﬂﬂ 5 YAl

A ad saq Y a . A
1) L’JﬁWﬂﬂ@Uﬁuﬂﬂﬂl@ﬂl%iﬂ!?@iﬂﬁlﬁﬂiﬂ1i (Response Time) A9

Y a 1 Y a o 9

Y " 9 v v ad 7~ Yo
i%EJ&’JﬁW]QLLGIQGl‘BUiﬂh'ﬁﬁﬂﬁi’t]ﬂ"ll’t]ulﬂflﬂL%TV\IL’J@TVIG],WU'J'ﬂﬁﬁ]uﬂigﬂﬂulﬂiﬂ"ll’t]u’d@]’ﬂﬂ

£

AAUN

a <
2) annanundeulun1s 1R uIAT (Availability) Ao aninveadu

Y

A 1 1 a a o
s aandsingeguazd 15us msamsomn1dusns I8 luiuil Tassuimnnnaineuaues

1 2‘, A Y Aa 9 Y Aa 9 ] A o
Tuuaazaseang lgusmsamsndhldusms ldawsisainmua
= A VoA A . A o
3) ANUIADITMNHIBANNUUYDDDUDITZUY (Reliability) 7D FLAL
Y a 9 < Ia Y Y @ ' o 3’./
anuausolumsliusms 1dvesdumosie uaad lda180nI1dIUUDIIUIUATIVDINT
= Y Aa sa A o <
Fonldusmaesaniszauanuduia
4) anlgelumsFenldusnis (Cost) v AldaelumsiFenldusns
Ja = a < Ja = < 1 a
voures I ¥ luu19uTMIve U oS A0 UMIAUAIUT NI
o o ) 19 = o o
5) anwudusalumsiasdoya (Throughput) na1ena ANud T luns

o 1 9 é v & 1 d' o
‘L!Tﬁ\?"ll@isllﬁi]Wﬂi]ﬂﬂuﬂhlﬂﬂilﬂﬂi]ﬂWUQGlUGH'J\?L”JﬁWTIﬂ?ﬂ‘l‘lﬂ

an a A < Ja A < Ja  Aa
M IUseluaen I U IgNISIa0 NI VDI ITNUANUHIIAUUD
1 a da! L d’d 1 =S ad 3 1 g’l %
HARZNITUINIT ISVUBYNUASUUUNUAIGIFA  F1YALLIBIAITNITIAAING 5 11998 tazns

o ! Y Aa < L= 2
ﬂTL!3mﬁ1ﬂ1ﬂmﬂ1Wﬂ1ﬁiﬁﬂiﬂWﬁﬂl@ﬁlﬁULcﬁ@i’JﬁMﬂﬁG]’E)hl‘l]u

A Aad sAq Y a o a9 ]
1) nammuauawmwsﬂnaﬁﬂwmmi ’Jﬂi]”lﬂi%flzl’mﬂ/]wvﬂ%f

G
v

=

a 1o 9 o Yo 9 Y ad o g Y a
‘]_Iiﬂ”liﬁﬂﬂ”liﬂﬂﬁll’f)ﬂﬂﬂulﬂimﬂix‘iﬂ\iblﬂiuﬁll’t]y‘aﬂﬂuﬂﬁﬂﬂﬂﬂiﬂL“BiWL’Ji’)i“U’t)dﬁi‘l’i‘ﬂ’iﬂﬁ BN

o Y A
‘ﬂ1l!3ﬂl]1ﬂi]”lﬂﬁllﬂ1ﬁﬂ 3.7

o P (7T
n
3.7
RT=1 T
-~ J'T

H [ { 1 < Aa aa
Tagh 7 fo awawovuausdlagmaes vivledluiaaiui
A A Yo 9 o 1 I A aa )=}
7. Ao nanlasudoyanauu miredluiiadiuni
= A Y ~ o 1 o ¥ 1 I Aa Aaa =
7. Ao NATNANNINMITIMI0ue ietluiiaaium

A ' 1 I 1 A
RT Ao manuivziluvesmnainevaued lasmae
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M3197 3.9 @298 1M IAIUINIAUIANABUAUDA

Web Service 1 Web Service 2 Web Service 3

Round 1 0.4542 0.7189 1.1224
Round 2 0.5798 0.7221 0.9786
Round 3 0.5021 0.5664 0.8519
Round 4 0.3316 0.6039 1.3085
Round 5 0.6122 0.5282 1.7944
Average 0.4960 0.6279 1.2112

RT 0.7876 0.7311 0.4813

2) amnanunienluns1H U35 (Availability) IA91A8RT18IUVRS

A 99 Y a ]

g a Ja o < [
AATINUVDIUIDTIVINHUANA ‘IS‘Uiﬂ1iﬁ13J'l'§ﬂ!"1111“]95}‘1J‘iﬂ15!‘3]5@'H"Jﬁ"lﬁjﬁW!iﬂﬁ?l‘!ﬁ’)ﬂWﬁi’JﬂJL?aW

U

g A 9 Aa = 9 Aa <} Ja 1 A o X o 9 A
“Vl\'i“l/i'llﬂ‘ﬂEﬁ“ﬁﬂiﬂWiﬁElﬂﬁlflﬁJiﬂWilﬂﬂlcﬁ@i?ﬁﬁlu%ﬁﬂﬂaTVIﬂT‘ri'uﬂ G]NﬂWH'Jmulﬂ%WﬂﬁﬂJﬂWi‘ﬂ 3.8

NSUC
A= (3.8)
Ny

Tag 4 Ao manmmanundoulumsliusms
A Y ~ Y a Y Y a
o HATINVDUIANIHNANG IFUT Msansan lFusns

[
S ] =

Ia Yo & ' = o I A aa
Lcﬁi’]i?ﬁnlﬂﬁnlljﬁ] Glumﬂnamm‘ﬁuﬂ Inuseiluiaaiun
A 2 299 ¥ a ~ Y a <
N, A9 Wammlmnmmﬂuﬂwglfl“wiﬂﬁliﬂﬂcl“lmﬁmﬁnu

/A [ A o =\ ] I a Aaa =
wosa luyeaimyua Inuiaduliagivn

M9199 3.10 drog1amImariaannanundonlumsliusms

Web Service 1 Web Service 2 Web Service 3
Round 1 1 1 1
Round 2 7 1 1
Round 3 1 1 1
Round 4 1 2 1
Round 5 1 2 1
A 4/11 = 0.3636 3/7=10.4286 5/5=1.0000
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9
3) ﬂ')’liJlﬁaEliéUfJ\‘]ig‘UU (Reliability) TAVINBAT I IUUDITIUIUATY
2 A Yy a ~ Yy a Ia Yo & ' Y o g & A 9 a = Y
VI\T‘YTIIWWEﬁ“ﬁﬂiﬂWilﬁElﬂﬁlfIﬁJ'iﬂTiLG]f'E]'i')ﬁhlﬂﬁ'llﬁﬂﬁ'zlu@ﬂﬂﬂ'lu'Juﬂﬁ\iﬂ\i‘ﬁllﬂﬂm“ﬁﬂiﬂWﬁliﬁlﬂﬁl‘B
a Ia 1 A o =X o Y =
VINTLDIIN Glu‘]f'Nl'JﬁTVlﬂ’lﬁuﬂ Wﬂﬂ1u3m19%1ﬂﬂﬂﬂ15ﬂ 3.9
_ TL'HC

R = T (3.9)

Tagd R A9 AANUEDITUDITSUY

A
f
A o ¥ & A Y a a Y a < Ia

o mu’mﬂiﬂ‘mﬁuﬂ‘ﬂEﬁ%ﬂiﬂﬁlﬁ&lﬂi%ﬂﬁﬂTﬁL’J‘ULGIi’t)i’Jﬁ

suc

Yo & v A o
ulﬂﬁ']lﬁ% Gluclf:]\‘]wa']cﬂﬂ']ﬁuﬂ

3

o

3’1 3’/ A Y a =\ Y a < Ia
o i]”lu’,]uﬂi\ﬁ/lﬂﬂum/lm%Uiﬂﬁﬁﬂﬂi%ﬂiﬂ"IiL’J‘]JL“]f’EJi’Jﬁ

Tusrananmviuea

o 1 1 Y a Y Y a Ia ?1’/ o ?z‘/
AIDY LY U @flﬂvmmssawa“hm5msmasmmwmmmu 5 A

] 'o 4 A { o o o g’./
Tugrnammuua tazianiunsaisedvelusnsnlszauanudusasiuiu 3 ase duman

Y 9
12 v 1

U 2 AT ATUAINNNUNFDDDILININY 3/5 ¥ 0.60

M13199 3.11 §29819AMTAIUIUNIAANUIADYTUDITLU

Web Service 1 Web Service 2 Web Service 3
Round 1 Success Success Success
Round 2 Fail Success Success
Round 3 Success Success Success
Round 4 Success Fail Success
Round 5 Success Fail Success
R 4/5=10.80 3/5=10.60 5/5=1.00

1 Y1 ~ Y a [ [ 1< 1 a
4) a1 lgaelumsisenlgusnis 7a1noasiastnuaIuIn1s lunIs

a Ja a 1 @ X o {
ThusmswesIavesd Iiusms lungquiedny e laanaunish 3.10

C=1- Zi;’- (3.10)
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Tagh C o manunzduvosnlgelumsFenlsusms

v

A
fl
A < [ a Y Aa A

o @]'ﬁTﬂ’l'ﬁ!ﬂ‘UﬂWUiﬂWiiuﬂWii‘ﬁUiﬂWil‘ﬂf@'H"Jﬁ

P
A [ 1< 1 a Y a
ZPi AD NATINVDIOATINITLNUAILTNIS U IHUT g

Ja Y a ¥
!W@i’)ﬁﬂl@ﬁﬁﬁﬁﬂiﬂWiﬂﬂﬁﬁJﬂ

4‘ (% 1 o 1 1 Y 1=} Y Aa
M99 3.12 @reg1m M a1 lsnelumsisonleusms

Web Service 1 Web Service 2 Web Service 3
Cost 10 0 (Free) 5
C 0.3333 1.0000 0.6667

= o o "9 = v A
5) Throughput #1180 ANwduT Tumsihdedoyannganiielldidn
= ] A o =\ v I a 1A =\ <3 o ]
ganialugiaanivue UnuedluiingeIun (bps) Throughput 1 UTIUIUNTIUUEAT U
. A 9 A y X A o Y, ' &
(Transaction) #30N1550990 (Request) Ngnai1¥unsohauldlugisaimsnadonnil
AouFuMInagevlszaninndsanvuariwar inewaues 1dean1smils @y 1w
a o < ] { A o [ % 1
Tu 13w wieswaulu 1 wid 1Hudu vusenfieul¥d11m5uIinn1 Throughput A® TPS
(Transaction Per Second) HUABIIUIUNIIUUFAFUNAIMTAIOU AT 1 T Arazuuy
1% dy ] YR a A Y a <3 Ia A
aumwvesifiseiivztsuen ldnalszanimmwvesmislduimsduwestalaommiz luGeq
v A Y A 9 A Ia . a 1
YUIAVDIFIN 1N 1FTuNsToa1sToyaHIoLUUAIT (Bandwidth) INTIZNITUTNITUINOEI

o 3 Y A Jda A =< 9 Y 1 A a ° 9 ~
ﬁ]’]ﬁ_lu@@\111LLUu@'J‘ﬁ!fWfNWf’)ﬂ\1%3ﬂ”]ll13ﬂ1%01u1ﬂ@81\1ﬂﬂ3$ﬁ1ﬂ‘ﬁﬂ1w ﬂ’]u?m"lﬂﬂ']ﬂﬁuﬂ'ﬁﬂ

311
N
T — suc
TTotal
(3.11)
Tp
Ton= ——
P )

Tag 7 2 Ao A Throughput Wiy invoke/second

N A9 SIMIUNTIULEATY (Transaction) HIDNTS 09D

suc

A y A A '
(Request) 1/]Qﬂ'ﬁi”l\‘]"lluwj@WTQTuqmu‘ﬂjﬂlﬁa1ﬂ1imﬂﬁ@U

T A9 A1 $N0AINTNATDY WU second

total

Tpn Ao A Throughput normalize

max(Tp) Ao A Throughput ﬁﬁﬂ'wqqqﬂ
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3 o ] ° ' 9 < o 1t
ﬂ1§1\‘iﬁ 3.13 9]3’081\‘1ﬂ1'5?111!’Jﬂ!‘ﬁ1ﬂ"lﬂ’J”IiJﬁ”lLﬁﬁ]GLuﬂ”ﬁu”lﬁﬂeﬁ}@Ha

Web Service 1 Web Service 2 Web Service 3
Round 1 0.15 0.21 0.23
Round 2 0.42 0.22 0.22
Round 3 0.15 0.13 0.25
Round 4 0.25 0.64 0.21
Round 5 0.23 - 0.29

Tp (invoke/ 1.2 sec) 4/1.2=3.33 3/1.2=2.50 51.2=4.17
Tpn 3.33/4.17=0.80 2.50/4.17= 0.60 4.17/4.17=1.00

o ' a <] Ja o '
6) MIAIUINAIRUAINNIT IRV NIV IIUIYDTIE NITATUIUA
a < Ia ] %’ o o 1
aunmms IHusmsvesduwesda lagldaunisarnimin muiannmssauanunInms
a ?1’/ [} 1 { ad 4 { a
IRuSmsveane 5 dade ldun nainasvaussveudinosnldusns anmndouldau
A A J 91 = Y a o o 1 9 o

anwiuiene mldselumsizonldusms nazanudrialumsihdedoya gasmsmuin

AEUMITN 3.12

00551': § Wy QOSSLX (3.12)
xeV
1 ' a <] Ja
Tagh QoS, Ao AINWMNINMT IRUTMTVOIIUTDI I Si

A v Y a v [ 1<} Ja

QoS A MAMANMIIMUITMIAMUTIIE X Yo IurRIIa Si
A 1 o A Y Aa o Y v Y @

w. fe anhminidldusmsmuualdnugunindiuidede x

A v A Yo Y a Ia A
V o LGHWUB\‘]ﬂ“’lﬁ]ﬂ‘ﬂi“lfﬂﬁrﬂ!ﬂﬂmﬂ1wﬂ"lii‘l’i‘ﬂiﬂﬁﬁlli’]\uclf@i?]ﬁ Tﬂﬂ‘ﬂ V=

{Response Time, Availability, Reliability, Cost, Throughput}

@ ' o ' a 1< Ia 1
masmmimu’smﬂ1@mmwmﬂﬁ’mmwmmmmai’m I@Uﬁﬂ'l
L v 4 1 4 1 U
Fuduveaimiiniadedail Response Time 110U 1.00 Reliability (M1AU 0.75  Availability
1 5 1 5 1 5 . L} g %4 g}l o Y
AU 0.75  Cost N 0.50 1Az Throughput (MU 0.75 FaAimiinuens 5 Jadelid 4y

o v { . < @
awnsaiue lasmuanumunzay lanmy “Setting” VU3 unan



73

H 1 a < I o 1 3 o
M3 3.14 mﬂzzmuﬂmmwmﬂﬁ’mmimmL’mmai’mwam’mumum!ﬁa

Factors / Web Services Weight Web Service 1 | Web Service 2 | Web Service 3
Response Time 1.00 0.7876 0.7311 0.4813
Availability 0.75 0.3636 0.4286 1.0000
Reliability 0.75 0.8000 0.6000 1.0000
Cost 0.50 0.3333 1.0000 0.6667
Throughput 0.75 0.8000 0.6000 1.0000

QoS 0.6472 0.6540 0.8172

o <] Ja a
3.1.2.6 ﬂ15®9ﬂl!‘U‘1Jl!ﬁ$W$‘Jﬂﬂﬂ33U3uﬂ15ﬁuﬁ1lﬂﬂl%’ﬂﬁ'Jﬁlﬂf\iﬂ'ﬂllﬁllﬁl
o < Ia
ﬂﬁ$‘UTHfﬂﬁaluﬂTiﬂ'li@ﬂﬂllﬂﬂllﬁgwwuwﬁ%U')uﬂ15?2II1JW1L'JUL‘if@5'Jﬂ
a a v 2
HINTUHUY mlumummulﬂu
o ' a 1o 9 £y <
1) opNUUDLAZWANAIUARADNUR 1Y (User Interface) Tun1sAunmiy

Ja a
(D IITLBININNN Y

<3 A ' 0o o o 4
Tumsaumdeyaiuiwosid §ldvzdneldmdinny (Keyword) 1o

A Y [

9
audwd lluszou anduszouszihmanFsuiisnszrnsmdiagiugiuanueeunla
= < Ia @ {’,'J =K 9 = @ [l a 1 1% 9 A < % a [ ]
dvouIuesda auiudIdeslimsiandIuAadenul s tiiolludinarslumsaadesz ning
< @ @ 1 a v
Alduazgiuanuioonlnlad Tasldmuifiesdi PHP) Wunwivanlumswandiuanae

nUR 1Y ldGioaioa (Cascading Style Sheet : CSS) Tumsdaguuuumsudaina aaumsdunu

U

Yoyanneou Inladldnmaihiina (SPARQL) ieaoUn v 0y (Query) HazAIY0Ya N 10

Y
[ A
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o 1 a v o J o 3 o o ' f o
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A A

Aunioufe “inn” A1NA319031A0 “hotel” ANUAVNINAD “posthouse” 1AL “roadhouse” AL

Y o A

Q
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| hotel |
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lodge inn
SKOS:related
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[ posthouse | | roadhouse |
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Web service name 0.50
Description 1.00
Operation 0.50
Input 0.50
Output 0.75
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index Tundafiignafiunulassatraumy skos mimiuee Idnguimeusiinningail
hostel = { hostel(1.00), inn(1.00), hotel(0.75), posthouse(0.75),
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A 1ns9ad 199U e AaMmuauMIN 3.13 tasann1in 3.14
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1503 9d

! %’ Y 9 w o
fidf  Ap ANhMUnANuEIRYYeIm
! 901 Y o o '
WePoWS (Weight of Position Web Service) Ao AMnYTEId YL

Y < Ia 3 Y [ ~
GlUIﬂiQﬁiTQGIJ@QL’J‘]JLGB@i’Jﬁ AMUIHUNLFAANAINTITINN 3.16
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AUEDIE
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SEMSIM = —>Mk__ (3.18)
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i 13udn
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) DIWAANTIINTO f) Y fSeuMeuIa1 TE-IDF 91090 3)
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9) 811A1 QoS Neuan 13uda
o v J 1 ’.! % 1
)] MIHadNTNV0 ) VIDWHUIHUNAALUUUAUNN (QoS) 1u1qn
SIER!
=1 o o 1 . A A .
) HEAINA 1ABITE9a1AUINAT Sim 1150 QoS 138 Sim+QoS w1l
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WQ)+(S*W5)

0SS = [(Q* (3.19)

WQ+WS

Tagh 0SS i AHATINALUUUAUNTIN (QoS) HAZAININARIOAAY (Similarity)
! %’ %
HuU09Imn
0 flo MAZLUUAMAIN (QoS)
A 1 Y =2 .. .
S A9 ANSUUUANUARIOADS (Similarity)
1 90’ (%3 o (% 1
W, feAnhmindmiumgunIn (QoS)
1 %’ - o 3 ! . . .
W fe anhmind mSumaNuAd1enad (Similarity)

5

M1319% 3.17 #20619A1ALLUY Similarity HAZAIASUUY QoS

Web Service Similarity Score QoS Score
A 0.75 0.66
B 0.98 0.87
C 0.54 0.91

3 ¥ o .. . 3 o
MI19N 3.18 MUIMUN Similarity LASATUIHUN QoS

Similarity Weight Qos Weight

1.0 1.0

H o U . 1 I Ia
msnﬁ 3.19 waawﬁmmmﬂmuu QsimSum VYDIUANSIVULYDIVIE

Web Service QSimSum
A 0.705
B 0.925
C 0.725
RankSum(W;) = L A (3.20)
Y(n—r+1)
Taoi wi  fe anhiminvesdeya
o fie duanwdrvesdeya
r, A0 HATINVDIAIVDITOYD
n fle siaudeyanamun
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Web Service Similarity Score QoS Score
A 0.75 0.66
B 0.98 0.87
C 0.54 0.91
M319N 3.21 mavuveaaazduwesIa
Web Service Similarity Rank QoS Rank
A 2 3
B 1 2
C 3 1
M19197 3.22 MAWUNAUA MUY Similarity 1A QoS
Web Service Similarity Inverse Rank QoS Inverse Rank
A 2 1
B 3 2
C 1 3
M13197 3.23 AIALLUUUUDY Similarity 11 QoS
Web Service Similarity Inverse Rank QoS Inverse Rank
A 0.3333 0.1667
B 0.5000 0.3333
C 0.1667 0.5000
M13197 3.24 AAZLUY Ranksum NOUDIUINIIN
Web Service Ranksum before weight
A 0.0556
B 0.1667
C

0.0833
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M135190 3.25 AAZLUY Ranksum

Web Service Ranksum
A 0.3333
B 1.0000
C 0.5000

g <} Ia a <
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QoS Measurement v

Web Service
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Lo o o o o o o o o e e e e e e em e e e mm mm mm e em mm e e e o -
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3.1.3 m3dszidivwa
a A 9 < Ia a
3.1.3.1 mydsziiunamsFuAuIume S aFInNunIIg
A o A Y <3 Ia = 1 J <3
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v ]
a A

HAINITBINUTINADINT (True Positive: TP)
. = ' < Ja Ay 1 = <3|
2) Not Retrieved and Irrelevant Aonguiluiwoiiah hignasoonuuiu
o o ' A Y v A Ay .
naans waz 1neITeanUFINABIMT (True Negative: TN)
. A =] Ja A = < v no
3) Retrieved and Irrelevant ApnguiinIwesIangnasuuilumadns ua l
~ Yy o A Ay L.
NeIV0INVAINADINT (False Positive: FP)
. A =] Ja A ] = < v
4) Not Retrieved and Relevant Aonguiuioidan lignasuuilunadns

UAINEITRINUFINADINT (False Negative: FN)

a A dw a : y Ay
M15199 3.26 ADUNITFUNNS N (Confusion Matrix) UDINANITAUAU

A Y
: NANIAUAU
F2IAN
Fuaula Fuaululd

A A 9
PAATNNIITOI TP FN

d' ld' 9
AN LN It FP N

A v g sa < Y a g & ’ Yy A g sa A
mﬂmiﬁmuwm%mmzmu"lmmﬁauﬂuuu‘lnammaﬂuﬂunmcﬁamaﬂ

4 o A { a 1 a < Ja [
MeINUTINA 1 FADIMT 18 100% 9 TaaaImMsdsziiunamsaududusesaalaun A

u

[l ] .. 1 = 1 14 .
ANMULNUET  (Precision) AMAINTEAN (Recall) azn1oWiui¥o5 (F-Measure) (Miao, Duan,
Zhang, and Jiao, 2009: p.9172)

A1NNUNUET (Precision)  AB NTHIITUIANUYNADIVBITD
9 Y

v
2

anaudauls an
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uauw lananue

Y
o U ' o I sa A A v o < Jda A Y
PATTIHIUTEHININUIUNIULEDIITNAUAUYNADINUVITUIULIULFDIIANA
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@ ' A 1 ] ) 1T W =] Ja A Y A 9)3’/ < o A
(MDY LUBAANVUNUIUNINY 1 uamamm%immuﬂum"l@mwumﬂuwaaww

gnAvY) gATMIHIAIANUULUEEAIRIANNIT 3.21

o TP
Precision — ——— 3.21)
TP + FP

{ .. ' } o <3 Ia
Tagf Precision Ao AANuLud lumsaududI s Ia
A g Ja A A Y} Ay Y
TP fio U Ialinefowazgnauau la

A g Ja Ay 1A 9 Ay Y
FP 79 L’J‘lJL‘ﬂf’t)'i’JlelliJLﬂEJ’J"UﬂQLmﬁ‘]_lﬂu]lﬂ

1 = A A v ) A A v 9 A Y
AIANIZAN (Recall) AD ﬂ’lﬁwéﬂ'lﬁﬂl'lﬂ’l'mﬂiﬂﬂ'lum@\isll@ylaLiJ?JWIEJ‘]Jﬂ']JGII'fJiJ”ﬁ‘V]ﬂ’Jiulﬂ
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Winua 91n8aTIdINTEHINsT I Dme HaiinuAugndssiuiiuiuiume i aiigndes
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[
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nfuldmeeuigndeseeninli lduiniiga) gasms

Y

Y =

Nanualussuy (Meme: MANNILA

MIMANUTLANUAAIAIANATN 3.22

TP
Recall = —— (3.22)
TP+ FN
H [ < a
Taen Recall Ao manuszanlumsdududiuesia
A g Ja A A P A Y ]
TP fio NuwoIanineItesazgnavaula

A g Ja A A 9 Ay Y
FN 99 L’JU!%’E)TJ?I"VILﬂEJ’J“II?NLmﬁ‘]_lﬂuulllllﬂ

uonvINMINadoulszansnnvesszuueIanNugnAswazLiudIAI8A1IA N
U UG (Precision) 11AZAINIINTZAN (Recall) 182 §31n15IAgUAIMYDINANITAUNITOYA

[ 4 . I~ 1 { 1 1 o ]
Tﬂﬂi?%ﬁ?ﬂﬂuﬂwmﬁfﬂi (F-Measure) «'fiuﬂummﬁammﬂm:mJLmumuazmmmszﬁﬂ 1%319N]

Tadaeun1an 3.23

precison * recall
F-measure = 2 — (3.23)
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! 1 s o
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recall A9 mmmazaﬂ°lumimmunmcvama
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2 o ' <3 Ja
3.1.32 mi‘ﬂ’izmuwamimuuﬂ‘ﬁmﬂﬁmlmnm%@mﬁ
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=

9 o A Y .. 9 a A a dy
Tagl¥n13vinvietaya (Data Mining) tazlHmalaIsne 5 maiinll

Y
1dun
a A = J o v ' o
f) MANAITANUE (K-means) 1agmyuanl k (110U 5
a ax =S 4 . [ ' . .
V) MANAITWDNILE (Naive Bayes : NB) TAsA 11 UAAT cross-validation
M0 10

a Aax =4 4 14 .
) INAUAITIA-LUYTLITANIULUDT  (k-Nearest Neighbor : k-NN) Tag
MUUAAT K 10D 5 BALMHUAAT cross-validation (1A 10
a ax Y Yo Aa .. o 1
) matadIsau lidadule (Decision Tree : DT) IAsf1MUAAT cross-
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Aa A v Jd J
) INANAITTNNOTNNINABTUNTFU (Support Vector Machine : SVM)
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9
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nniulszidiuwansiuunnuianyive i uweia TaonsmuIan
1 1 ) .. 1 1 J 1
ANUIIUET (Precision) AIAINTZAN (Recall) ANOWINIYOT (F-measure) 11AZAIAUYNADI

(Accuracy) MNENNITN 3.21 duMSA 3.22 AUNITN 3.23 LAZAWETNNITN 3.24

TP+TN

Accuracy = (3.24)
TP+TN+FP+FN
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A g Ja A A ] Ay Y
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a I Ia a a
1) ﬂimlluwaﬂ1ﬁf‘%}uﬁ1l3ﬂ!°ﬁ®33ﬁ&%ﬁﬂ31ﬂﬁﬂ1ﬁl@l1ﬂﬂﬂlﬂ1wﬂ']ﬁ‘UiﬂTi

A Y

o A 1 {
TasmsfSouiounadnsf lasenI9diFormnquagssuDTuaY

9 A g

o <} Ia o 9 Y ' 9 Yo 9
n) ﬂmuma‘umammm$ﬂ1ﬂu1ﬁ@1%83%1m5$u31 mi‘mmuuu i
Y 9 [ <] Ia 9
l,l,a3%3UlﬂNaaWﬁlﬂu!ﬁﬂlcﬁﬂiﬁﬁﬁlﬂU'N

o A Yy 9 o Y (% A Yy 9 <3 Ja a
%) 1/I1miﬁ°1JﬂumElﬂ1ﬂummﬂumﬂizUUﬁUﬂumaHaLUULmaiaﬁl%ﬂ

A o dg@l o v Jay Y o 1 ' ) .. J =
AUV NNAUIVU uTWaﬁ‘W‘ﬁ‘ﬂllﬂ?JTﬂTH’JﬂlﬂTﬂ'JUJLUJU?ﬂ (Precision) HAZAIANUILAN
[ v ] .
(Recall) Tagnsdanaawsnisauduliodlugy True Table H91/52noURIY TP = True Positive,
TN = True Negative, F'P = False Positive 16ig FN = False Negative AUANNITN 3.21 LasaUNISN
3.22
3’, o 1 [ o’d' 9 o 1 4
f) mﬂuummwaawﬁﬂﬂ ALInIA e Wiy es (F-measure)

LAZAINIINYNADY (Accuracy) MNANNITA 3.23 azaunIshn 3.24

a < a a a
2) ‘]Jigmuwaﬂ1§ﬁ)UW1L3UL“K@§3ﬁLGHQﬂ’JTJJ“I’T‘JJWJS;H‘JJ?;IEL!EHWfﬂﬁ‘]_lifﬂﬁ

Taeldnuvion Tuia

9 w

o [3 o 9 A A Y ~ o
) MNITNIHUAAIAU LwaﬁUﬂuLmuuﬁﬁmmEJ‘lJmfmﬂiU (KeyWOI‘d

g

. ' Yy 9 o Y v J I 9
Matching) %4 AUAIAT A Tamaans wsA, wsB, wsD (1ag wsE Wuau
o o Y A [ A 9 A o 49! 1 Yy Y o 9
%) mﬂmummﬂumamuiuizuumwwuwu U AUAYAT A 11@]

waﬁwﬁ wsB 1.0, wsD 0.9, wsC 0.8, wsE 0.7, wsA 0.6 Lt wsF 0.5 ﬁJuﬁ’u

A Y

o v J 9 < Y o (g 4
f) Hwaansoninmsauaulude n) niludemvualumsaamas

[ 4 1 @ i :'a § ]
luwadusmsauduvests u) Nazdonaanaaanandunulumsguauluds n) wu 49 n)

q U

WU wsA, wsB, wsD a2 wsE a1 ldazuuulude ) 0.6, 1.0, 0.9 ag 0.7 a1wd1du @onan

'
o

mgaitlunusine 0.6

9 wadnsi ldmsanadnimadudulieglugd True Table
1529V TP = True Positive, TN = True Negative, FP = False Positive 181 F'N = False Negative
) AUIUNIAANULUGT (Precision) LAZAINNNTEAN (Recall) LA

Anero3 (F-measure) MUAUNTN 3.21 aUNITN 3.22 Lasaunsn 3.23
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A A A
3.2 1n5eseNlFlumsIve
A A Aq 9 o o v A <3 Ia a o &R =<
oo ldlumsianuuusiaeimsaa@en I Ve I aFIn 1NN Taga1 1D
H Y
AUNNMTVIMITHITUMINDUNGINIWALIDIAAIL

v o

4 a g A ° % Y
1) Lﬂ%E)\‘]ﬂf)iJW’J!G]’E]‘iﬁ’Juuﬂﬂﬁ‘BuﬂWﬂW1ﬂ1u’Ju 1 Lﬂ%@\i Iﬂﬂﬁﬂmﬁhﬂ@lﬂ\iﬁ

] a <
vulelszulananaNyila Intel Core 17 714137 3.60 GHz

NUIWANUANUUIA 8 GB

WUIIANUIAIT09UUA 1 TB

A a S A Jd o A
INTOINNUNBUALLEDT ITUIU 1 1T

a 4

[} a ' o < <
2) Lﬂ%’EJﬂﬂEJﬂ?J?JW’Jm@gLLﬁ$%ﬂﬂﬁil,lﬂlﬂmﬂulﬂﬂim@]ﬂ?n%i’l DL.100 / UL.50 Mbps

3) szuudfiamsuas Tdsunsuilszgnd

52U11U1AN15 Windows 10 Pro

<]
Buusrses Google Chrome, Mozilla Firefox (& Safari

TdsunsuIngme (Protégé)

TaJ51n53 Adobe Dreamweaver

Tasunsy EditPlus

Tasunsuniyi PHP

grudoya MySQL

Tilsunsudamsgiudoya PhpMyAdmin

Tasunsy WEKA

Talsunsu RapidMiner Studio

a d
3.3 MINAEHivona

U

a J ) @ o ' <] Ja A, o
3.3.1 ﬂﬁﬁlﬂ‘ﬂzﬁeﬁlﬁma?ﬂﬁ‘ﬁ‘Uﬂﬁ%HLuﬂ‘VilJ’JﬂﬁlJ‘ll@Q!’J‘UL%@i?ﬁi%ﬁ%ﬂﬁ‘ﬂﬂﬁﬁ@ﬂ

U £

9 a

Woya (Data Mining) ¥¢1Fimatiaa1a 9 1dun matadsdulidaauls (Decision Tree : DT)
a Aax A J J 4 . A ax = J .

NAUAITLA-IUYTLITANIULUDT (k-Nearest Neighbor : k-NN) MANAIBILONIE (Naive Bayes :

a A ) 14 14 a A 4

NB) tMAUAISENNOTNINADTUNTTU (Support Vector Machine : SVM) tiazimaiaIsialivue

g’/ a o [ < A v 1 °

(K-means) mﬂuuﬂizmuNamimuuﬂwmwmmn‘umaﬁmiﬂai%’qmmammmmunum

.. ' 2 ' J ] ]
(Precision) A1A1INTZAN (Recall) ANONINIFDS (F-measure) HAaEAINNUYNAD (Accuracy) AN

AUNTN 3.21 AUNITN 3.22 AUNTN 3.23 LAZEANNITN 3.24 MUAIAL
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a s 4 ° 1 o 3 Ia
332 myuanzddeyaion1smuIumIAININAd19AaIN YA DID3 A0 (Web
3’, - o [ 4 1 o <3 I 1
Services Similarity) YU HITHINMIMUIBLIBMIAIANUARIBATIN UYLV a Tuuaay
1 YJa 1 9 = = A (%
Ny TagleI5nNIMIAINIINAAIGAAINIUNGHE Vector Space Model (VSM) ABN15IAAIY
Y =2 7 . L. A =~ Y 2 o A
Aagenaanuy In lyil (Cosine Similarity) TegWansanfSouisuanuadiendaiuInyoves
< sa . A o . oA .. 9
DU IT (Web Service Name) ¥ 1ot 01554 (Operation Name) 1195118 (Description) U93a
9 9 ~
191 (Input) HazU@YAOON (Output) MUANNITN 3.5
a Y A o 1 <3 Ia g’; o v '
333 myaangidoyaiiomsmuIamImnuwYeIumesans 5 dave laun
A ad sq Y A . Y Y a
NAMA VAUV UTI W05 NIHUTNT (Response  Time) an1nanunsonlunmslvusns
(Availability) AMADETAINNTOANNUNBOD D (Reliability) A11¥9181un1siTenlFuTng
o < o 1 1 {
(Cost) aganudusalumsthdsdoya (Throughput) amaun1s 3.7 gun1sh 3.8 dun1sh 3.9
qumsf 3.10 azaun1s 3.11
a 7Y ) Y] a A 9 3 Ia a A
334 MIUATIEHYOYAAHSUNIUs s UNaMITUAUAIVEDTIANFIANUHUY 11D

o A Y Ia = ' ' 3 Ia 3 ' A <
W?ﬂ?iﬁ‘ﬂﬂu!ﬂ‘ﬂl@lﬂ@i?ﬁﬁ]”If‘l@’f)L!T‘I/IIﬁEJ '53‘1J1J‘08LL‘]JQﬂquﬂlﬂﬁlﬁﬂl‘ﬂfﬂﬁ’lﬁi’)@ﬂlﬂu 2 @34 A9 1Y
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Ia = I v J A Y . I sa A ] =
mfamﬁ‘wgﬂmaaﬂmgﬂuwaawmmmiﬁUﬂu (Retrieved) uaznm%saﬁﬂ"lwgﬂmaaﬂm
. = & Ia 1 1 dﬂl ~ g’; < P 9 =\ a1
(Not Retrieved) FUIUHD5IAA 9 114 2 NANU DIVUNINVLEDIITNINYIVDINAUTUUAKIU
4 3’; g’; < Ia {
wmasimsnSeuisuanylndifesvesmsdudunsuiu Ao ia e 19aoan1s (Relevant)
A 9 v A Ay P} ! Vo . '
waz ' lineIves (Trrelevant) NUFINABDINIG Tﬂﬂiﬂfg{@iﬂiimﬂ1ﬂa1mmua1 (Precision) AU
= 1 4 1 9 d‘
5280 (Recall) AoWiuy05 (F-measure) HagAINNNYNADY (Accuracy) MUANNITN 3.21 AUNIT

1 3.22 auAsn 3.23 uazaumsi 3.24



VN 4

wamsIdguazenilsema

¥ 1 Ao a o [ <3 Ia a
luuniinadiwanisivenazenlsienaveauuniiasinisaa@en U S IaF

o =R =K a ) [ 1 ~ 9 [
aNnunyTagdtiadguammsusmsdmsumsnesiion Usznonlidre nanissuun
v <} Ja a a A v A <} Ja a
nuIANY VoI Mo auasn1slsziiulszanTniw uazHan1sAA@aNIVIED S IAF
ANUMIEANAMMINM IFUT MsdmTumsneuiearmIdssdulseaniom &l

Y
F198L1DeAN1

o ' < da a a A
4.1 Nﬂﬂ]ﬁ‘in!!uﬂﬂ&lﬂ]ﬂﬁﬂm@ﬁnﬂ!"ﬁﬂ‘i')ﬁ!!ﬁ%ﬂ]iﬂ‘i%!&luﬂﬁ%ﬁ‘ﬂﬁﬂ]‘w
o 1 3 Ja o o ..
Tumssuunnnanyueslueidaldvanmsviuiiostoya (Data Mining)Inald
a Aad o a A o t:y
MANAIT IUNITNARDITIUIY 5 INANAIT A9
A Aax = Pl o v LY < Ja A Y a 9
1) WANAIEANUE (K-means) 1A8MHUAAT k (N10U 5 (U503 3aN 1HUTNTAIUMS
1] d' = (Slll 1
NoUNGINNINUA 5 NYY)
a ax = J 4 o ' . . 1w
2) MANAITUONIUE (Naive Bayes : NB) TAgmMUUAAT cross-validation (N1NU 10
a ax S J o 4 g 3 ! 1w
3) MANAIBIANESISANIUILDS (k-Nearest Neighbor : k-NN) Iagn11iuanl k (N1 5
HATAHUAA cross-validation 1AV 10

a

4) maiaIsdu lddagula (Decision Tree : DT) TA8nN1UANT cross-validation 11191 10
a o 4 4 o 1
5) IMANAITTNNOITNINABIUNTFU (Support Vector Machine : SVM) 1agn11iuan1
cross-validation 111171 10
A axd Y o A ' . . =
Wil']f]!fl’iﬁ]: NAUAITN 2 -5 ulﬂ‘l’l']ﬂ']ﬁﬂﬂﬁﬂﬁlv\l@ﬁ'lﬂq cross-validation MUV Tﬂﬂ

MUUAAT cross-validation T¥MI19 3 D9 20 WA cross-validation (N1AU 10 UANUHUIZ A
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=
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Q
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YOIRUFIANUKNIE tazToyalugad 2

A 9

19 UBUAVDILD

<3

<] Ja { ] 1 ] @ T o . v o
éll’mglan‘mclf’élﬁ’Jﬁﬁ”lﬁ}muﬂizuaum‘i@m o LU NTAALUIAT (Word Segmentation) NITAAAN

@ -4 . < 9 v <] Ia
YA (Stop words) HALNITHITINANN (Stemming Words) 1Wuau Iﬂﬁl!tﬂﬂﬂl@%ﬁ%@ﬂnﬂ!“ﬁ@ﬁ'}ﬁ

VD3 IANEIUMIHIANU TR UT VD

o ¥ . o < Ja J g
M luoeuInlad sminsiimsufFouiieumssuundeyaiuwesidszrinedoyanidoya

Y
HANSNARDITINTOLEAAIA

Y 9
V030

p. oR

A

a < @
an1: GlJ@ﬁ;lJﬁ"lJ@QL']?JL"H@i'Jﬁ

A nm Y o v J o
aluldrmunmsmanudunusueam

1 1 o 1 = Aa Aax = 4
M99 4.1 WamaNuuiuduazAANNIEan lagmatndsinlud (K-means)

Accuracy: 64.47% (K-means)

true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 17 2 2 1 0 77.27%
pred. Transportation 0 6 2 4 0 50.00%
pred. Attraction 6 3 3 3 0 20.00%
pred. Location 0 3 0 5 0 62.50%
pred. Weather 0 0 0 1 18 94.74%
Recall 73.91% 42.86% 42.86% 35.71% 100.00%

d’ 1 1 o 1 = a ax =) 4 .
M19519N 4.2 wammmuuumuazmmmsxaﬂTﬂammmmua‘Nmﬂ (Naive Bayes : NB)

Accuracy: 69.46% (Naive Bayes : NB)

true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 20 3 3 5 2 60.61%
pred. Transportation 3 11 1 2 0 64.71%
pred. Attraction 0 0 1 0 0 100.00%
pred. Location 0 0 2 6 1 66.67%
pred. Weather 0 0 0 1 15 93.75%
Recall 86.96% 78.57% 14.29% 42.86% 83.33%
a ' 1o ! =< a A s o s
M1319N 4.3 NanIAMLN UGz AINNNTEan lnamalaIsHes s aNuIIes
(k-Nearest Neighbor : k-NN)
Accuracy: 81.61% (k-Nearest Neighbor : k-NN)
true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 23 3 2 2 0 76.67%
pred. Transportation 0 11 0 2 0 84.62%
pred. Attraction 0 0 3 1 0 75.00%
pred. Location 0 0 1 7 0 87.50%
pred. Weather 0 0 1 2 18 85.71%
Recall 100.00% 78.57% 42.86% 50.00% 100.00%

aQ

NWUD




M3 4.4 WAMANULNUSUAZAIANNTLAN TasmAiia

(Decision Tree : DT)

an 9

Taulddaaula
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Accuracy: 82.86% (Decision Tree : DT)

true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 22 1 1 0 0 91.67%
pred. Transportation 0 9 0 1 0 90.00%
pred. Attraction 1 0 5 2 0 62.50%
pred. Location 0 4 1 11 2 61.11%
pred. Weather 0 0 0 0 16 100.00%
Recall 95.65% 64.29% 71.43% 78.57% 88.89%

d' J ] o 1 = A ax o 14 14 =
M1919N 4.5 Naﬂ”lﬂ’J”liJLlJJufﬂlmzﬂ”lﬂ’J”liJixaﬂIﬂElmﬂuﬂ’J‘ﬁ“]ﬁWW’t’)iVlL’JﬂL@]ﬂiLLWH%u

(Support Vector Machine : SVM)

Accuracy: 75.00% (Support Vector Machine : SVM)

true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 23 4 3 3 0 69.70%
pred. Transportation 0 10 0 2 0 83.33%
pred. Attraction 0 0 0 0 0 0.00%
pred. Location 0 0 4 9 3 56.25%
pred. Weather 0 0 0 0 15 100.00%
Recall 100.00% 71.43% 0.00% 64.29% 83.33%
v 8 v < /o A v @ o o a
vayayan 2: m@gam@mwﬁmaﬁmmumimmmauwu‘ﬁmmﬂﬂuaauiwTaﬂ
M1 4.6 wamanuiudazmanuszanlagmaiaismiiug (K-means)
Accuracy: 64.47% (K-means)
true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 18 1 5 0 0 75.00%
pred. Transportation 4 6 1 4 0 40.00%
pred. Attraction 1 1 1 4 0 14.29%
pred. Location 0 6 0 6 0 50.00%
pred. Weather 0 0 0 0 18 100.00%
Recall 78.26% 42.86% 14.29% 42.86% 100.00%




q’ 1 1 ) 1 =3 a Aax = 4 .
M1319N 4.7 HaIA UL UEIaTAINNNTEan lagmatin SIHE NI E (Naive Bayes : NB)
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Accuracy: 75.18% (Naive Bayes : NB)

true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 22 3 3 5 1 64.71%
pred. Transportation 1 11 1 2 0 73.33%
pred. Attraction 0 0 1 0 0 100.00%
pred. Location 0 0 2 6 0 75.00%
pred. Weather 0 0 0 1 17 94.44%
Recall 95.65% 78.57% 14.29% 42.86% 94.44%
a ' 1o ' = A ad A o ¢ ¢
MI19N 4.8 WamANULNUEUaZAINNINTZan lagmaladsIANesISaNUILOS
(k-Nearest Neighbor : k-NN)
Accuracy: 84.29% (k-Nearest Neighbor : k-NN)
true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 23 2 3 2 0 76.67%
pred. Transportation 0 12 0 2 0 85.71%
pred. Attraction 0 0 3 1 0 75.00%
pred. Location 0 0 1 8 0 88.89%
pred. Weather 0 0 0 1 18 94.74%
Recall 100.00% 85.71% 42.86% 57.14% 100.00%

ax 9

M9 4.9 AR IANUULUSEZMANIZAN IAeMALAITAY

Tiidaaula (Decision Tree : DT)

Accuracy: 96.07% (Decision Tree : DT)

true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 23 1 0 0 0 95.83%
pred. Transportation 0 13 0 0 0 100.00%
pred. Attraction 0 0 7 1 0 87.50%
pred. Location 0 0 0 13 1 92.86%
pred. Weather 0 0 0 0 17 100.00%
Recall 100.00% 92.86% 100.00% 92.86% 94.44%

a A ad o s I = .
AN 4.10 NAUAITEWNDITNINDIUNFF U (Support Vector Machine : SVM)

Accuracy: 84.46% (Support Vector Machine : SVM)

true Accommodation true Transportation true Attraction true Location true Weather Precision
pred. Accommodation 23 1 3 1 0 82.14%
pred. Transportation 0 12 1 2 0 80.00%
pred. Attraction 0 0 0 0 0 0.00%
pred. Location 0 1 3 11 0 73.33%
pred. Weather 0 0 0 0 18 100.00%
Recall 100.00% 85.71% 0.00% 78.57% 100.00%
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4 ] Aa A o 1 < Ia [ [ ° 1
m‘neﬁ 4.11 ﬁ'?llwaﬂ'li'Jﬂﬂﬁgﬁ‘ﬂ'ﬁﬂ'lWﬂ'lifl]ﬂﬂqunﬂl“]iﬂijﬁ U AIAIAINLNUYT AN

= 1 I ' 9 9 ~ 9 ]
Jean ﬂ’]Lﬂ‘V\IL?JL"If’E]i HaZAININNYNAD mﬂqsljﬂﬂlﬂjal’arlullﬂﬂﬂ 1 ("Uﬂjal’asll@\u'n_l

Ja A mnm Yy v o o
L%’@S'Jﬁ‘ﬂllll"lﬂW'luﬂ'li‘l’i'lﬂi]'lﬂJﬁNWU‘ﬁ"UﬂQﬂ'l)

MmAtAIS Precision Recall F-measure | Accuracy (%)
K-means 0.61 0.59 0.60 64.47
Naive Bayes (NB) 0.77 0.61 0.68 69.46
k-Nearest Neighbor (k-NN) 0.82 0.74 0.78 81.61
Decision Tree (DT) 0.81 0.80 0.80 82.86
Support Vector Machine (SVM) 0.62 0.64 0.63 75.00
1.00 7~
090 +~ 022 osigsom
080 +~ o 74
0.70 v 0.61 0.60 61 0.620'640-63
0.60 - .
o M Precision
2 050 -
> M Recall
0.40 A
M F-measure
0.30 A
0.20 A
0.10 A
0.00
K-means Naive Bayes k-Nearest Decision Support
(NB) Neighbor  Tree (DT) Vector
(k-NN) Machine
(SVM)
Algorithms

U

d' a 1 1 o 1 =3 J J 9 a
5‘]]7] 4.1 HHUQUUEAINIANNLNUYT AININUITSAN uazmm‘vxlmwaimawﬂmayjaimmum 1
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Algorithms

Accuracy
100 / 81.61 82.86
90 -/ o 75.00
& 807 7 eaa7 i
o 70 -
[J]
= 60 -
(T
> 50 A
>
§ 40 -
§ 30
< 20 A
10 A
0 . . . . .
K-means Naive Bayes k-Nearest  Decision Tree Support
(NB) Neighbor (k- (DT) Vector
Machine
(SVM)

_Y

a a ' ) ) =
51/ 4.2 LLWHQNL!ﬁﬂﬂﬂ'lﬂ’)'mgﬂﬁﬂﬂ“llﬂx‘l“]gﬂ‘llE]iJ"ﬁGlULLUU“VI 1

4 [ Aa A [ [ < Ia [ [l ° [
m‘mﬁ 4.12 ’d?ﬂwaﬂ'li’JﬂﬂiSﬁVI‘ﬁﬂ'lWﬂ'lﬁ]ﬂﬂqZJL’JULGD’GTJET L AIAIANULNUET ATNIY

= ' o ' 9 9 A ) <3
320N ﬂ’]lﬂV\llNWﬂﬁ HAZATAITNYNADI ﬂlﬂqcléﬂm@y,aﬁlu&lﬂﬂﬂ 2 (GU@N“?IGU@\H'J'U

sa A [ v d o A =S
L“Iff]ﬁ’?lﬁ“l’lPﬂufﬂi‘?ﬂﬂ’J"IilﬁllWU‘ﬁ”Uf)\iﬂ%“b’ﬂﬂ’ﬂuﬂiﬂﬂﬁluﬂﬂuiﬂT’QEJ)

MmAtAIS Precision Recall F-measure | Accuracy (%)
K-means 0.56 0.56 0.56 64.47
Naive Bayes (NB) 0.81 0.65 0.72 75.18
k-Nearest Neighbor (k-NN) 0.84 0.77 0.80 84.29
Decision Tree (DT) 0.95 0.96 0.95 96.07
Support Vector Machine (SVM) 0.67 0.73 0.70 84.46
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1.00 0.950.960.95
090 +~ 051 ot
0.80 14 0.72 - 073,
0.70 - 65 pad
0.560.560.56
" 0.60 -
(0]
735 0.50 - H Precision
>
0.40 - H Recall
030 - M F-measure
0.20 -
0.10 -
0.00
K-means Naive Bayes k-Nearest Decision Tree Support
(NB) Neighbor (k- (DT) Vector
NN) Machine
(SVM)
Algorithms

‘]Jﬁ 4.3 uwunmmmmmmuuum mmmswan Lm°’ﬂ'l!,’é]Wlul%ﬂiﬂlﬂﬂ%ﬂﬂlﬂﬂﬁﬁluuﬂﬂﬂ 2

Accuracy
/ 96.07
100 -
e 84.29 84.46
90 -
" / 75.18
< | 64.47
= 70 /
S 60 -
©
= 50 -
)
c© 40 A
3 30 -
< 20 -
10 -
0
K-means Naive Bayes k-Nearest Decision Tree Support
(NB) Neighbor (k- (DT) Vector
NN) Machine
(SVM)
Algorithms
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o = sa ' 9 A A asxdq Yo
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9

Y A A a ax Yo A .. A
NABY (Accuracy) qwn;fﬂﬂ@mﬂumﬁﬁu”ln aduly (Decision Tree : DT) A 82.86% 304891

D) D

an

a 4 o 14 a ax o 4
anANAI BT IsaNuUes (k-Nearest Neighbor : k-NN) A0 81.61% (MANAITFNUNOIN
J = . = a ax = Jd .
INNDTLUNTFY (Support Vector Machine : SVM) A9 75.00% NAUAISIUDWILY (Naive Bayes :
A Aa Aad =\ 4 A @ A
NB) A9 69.46% LazNAUAISIANUET (K-means) AD 64.47% Llﬁﬂ\?ﬂﬂgﬂ(ﬂ 4.2
Tugadoyauuui 2 matiaisn 1A 1n1ugnAeY (Accuracy) gaiganomainisau |y
v A .. = = A ax o J J S
mﬁu% (Decision Tree : DT) A9 96.07% T933U1ADINAUAITEWNOININADIUN YU
. A a ad S J o J .
(Support Vector Machine : SVM) ) A9 84.46% INAUAITIALUYTIIANUIUDT (k-Nearest Neighbor
A A Aax = J . A A ax A J
: k-NN) A9 84.29% mAuAIsIUaNIuY (Naive Bayes : NB) A9 75.18% LUQZNAUAITIANUT
(K-means) A0 64.47% LaaIaa31i 4.4
= 1 9 9 g’; 1 9
1M 3fT8UMEVAINNNYNADY (Accuracy) YBI¥ATOYANIADIYA NUNYATOYA 1Y
= ) < da A v o & ° 29 Y v
Huun 2 (m@uﬁamﬂﬁﬂﬂl“]ﬂ@ﬁﬁﬁﬂNTIaniW’]ﬂ??ﬂﬁﬂwuﬁmﬂﬁﬂfll‘!flﬂlﬂﬂiafJ) lemmmgfmm
4 ' 9 = 9 < da Ay 1 Y v o o o =
ﬂq@ﬂ')’lﬂqfﬂﬂl@uuaslullﬂﬂﬂ 1 (m@uaﬂl@ﬂnﬂl‘ﬁfﬂi')'ﬁ‘ﬂhlllllﬂWWNﬂ'IiW'Iﬂ'JﬁJﬁ?JWU‘ﬁ"UENﬂW) Ry
A a ax 9y Yo a ] d%’ a ax o 14
8.01% Tasiinaiindsau lidadule (Decision Tree : DT) ga¥u 15.94% mANAITEHWOSN
J = . X a ax = 4 .
NNABTUNFFU (Support Vector Machine : SVM) g3UU 12.61% MAUAITUDNILEG (Naive
2 A ad A o @ ¢ . 2
Bayes : NB) g4%UU 8.23% INAUAITIAUYTITANIUIVDT (k-Nearest Neighbor : k-NN) gaUU

Aa ax = 4 = 1 = [ A A
3.28% tazinatnITANud (K-means) 1A lunlasunilas uaasaagili 4.5 uazgili 4.6
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)
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< el YAVDY 2
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K-means Naive Bayes k-Nearest  Decision Tree Support Vector
(NB) Neighbor (k- (DT) Machine
NN) (SVM)
Algorithms

d‘ a = 1 Y ' 9 ~ 9 A
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K-means Naive Bayes k-Nearest Decision Tree Support Vector
(NB) Neighbor (k- (DT) Machine
NN) (SVM)
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= 9

o v 3 Ia a A v A
gﬂcﬂ 4.7 LLt’fﬂﬂMﬂﬁﬂﬁ%MHﬂﬁMﬂﬁM“L’J‘UL%@iaﬁﬂlmmﬂum%mullﬁ'ﬁﬂﬁuslwm

9 =

9 < Ja A W Y Y] v J o A Y Y
Uaagan 1 (m@yﬁﬂlﬂﬂﬂﬂ!“ﬁ@i')ﬁﬂqhqﬂNTL!ﬂ1§‘1(i’1ﬂ'311lﬁ3JWu‘ﬁﬂl@iﬂ““ﬁﬂﬂ’ﬂhﬁﬂﬂﬂ) Falvian

° L] Ia ' v
ﬂ’NiJQﬂ@g]}'EN (Accuracy) Glumimuuﬂwmﬂwu“rmm@mﬁmmu 82.86%

| quarter |

=0.020 = 0.020
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Accommodation -
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= o=
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=0.010 = 0.010

L 3
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=0022 =0.022
A

Transportation

| Attraction
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an 9

q‘ o [~ A a Yo Aa 9 ~
51N 4.8 TaJmamimuuﬂwm’mwyjnuLcﬁasammmﬂumﬁmu"lu ﬂﬁuiﬁ]ﬂlﬂﬂﬂlﬂyjaiﬂﬂﬂ 2

Y

(2

A o [ Ia Aa ax Y Y a
5UN 4.8 LLﬁﬂQIﬂJLﬂaﬂTﬁJHLHﬂﬁiJ’Jﬂﬁi;l}?]ﬂl“lf@i?]ﬁ‘ﬂ@\uﬂﬂuﬂﬁ‘ﬁ@]uvlﬂ ﬂﬁl!blﬁlsll’t’)\i
Y

! a3 Ja {1 v o J oA .
ﬂlﬂy)aﬂ;ﬂﬁ 2 (ﬂlﬂy}aﬂlﬂﬁﬂﬂl“ﬂﬂﬁﬁﬁﬁW']Hﬂ']iﬁ?ﬂ:]”mﬁﬂwu‘ﬁ"ll@Qﬂ"ILGINﬂTJ"IiJWIJ"IEJ) G‘fiﬂ‘t/immm
9

o 13 Ia 1w
fnaed (Accuracy) 1uﬂ15’1]1&mﬂﬁﬂ’)ﬂﬁy’nﬂlc}f@ilﬁmiﬂﬂ 96.07%

(Y] ¢a a ~ o Y
4.2 Nﬁﬂ]‘iﬂﬂlaﬂﬂ!’jﬂ!“ﬂﬂ‘iﬂﬁl‘ﬂﬁﬂ?}'lN‘YiN]ﬂﬂWJﬂﬂ'!fﬂWﬂ]‘ﬂﬁﬂ‘iﬂ'ﬁﬁ'ﬁ‘iﬁﬂﬂ1§

\] d' =) ) =)
neunenazmslsziivdszanson
o o A a a A F) < Ia a
42.1 mymnumnmnzanlumsiszgivdszansmnlumsauriueres Iaa
ANUNNY
o [J { 4 a a A <
Tumsmisusmnmneauie 19 lumsdszmulszansnmlumsdunidiu
Ia a 1 H % ° °o
o raFenuve Tasldanleaunuunigiu (Standard Deviation : SD) IWOMITIUIUMAN
1o Y B ° @ 1 Y o o Y A Y, v <
mmzan Taemsguimaulugiudoyanisiuu 5 gadiedn udnhmauiguld lddunni
Ia g’/ o 1 4 H @ ] ] H
o3 1nHUUANEVINYDS (F-measure) 9119910 5 YARI0819U11HIANTOULUNIATFIU

v I sy ¥ 1A o = =
NaaWﬁmmV\lmwam”lm!,azmmfm‘uummgmmmmmﬁm 4.13 uazgﬂ‘w 4.9
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H 1 4 1 {
M3519N 4.13 anevliuyes (F-measure) uazmtﬁmmumm@m (Standard Deviation : SD)

5 6 7 8 9 10 11 12 13 14 15

Words Words Words Words Words Words Words Words Words Words Words

Samplel 0.800000 0.829820 0.655331 0.810239 0.755570 0.762895 0.655661 0.661688 0.696532 0.821417 0.663449

Sample2 0.534091 0.625055 0.715584 0.789870 0.649006 0.698578 0.666212 0.683011 0.612882 0.806126 0.709551

Sample3 0.559885 0.877962 0.844664 0.800758 0.598789 0.658277 0.685576 0.677922 0.751638 0.677177 0.701479

Sample4 0.556723 0.650216 0.632323 0.705758 0.664105 0.605441 0.667448 0.684218 0.614388 0.832119 0.737394

Sample5 0.801732 0.499394 0.691775 0.680321 0.741069 0.632359 0.693355 0.623815 0.605842 0.736926 0.564773

SD 0.137639 | 0.155564 | 0.082914 | 0.059863 | 0.065639 | 0.061557 | 0.015394 | 0.025306 | 0.064992 | 0.065963 | 0.067214
1.0000
0.9000
0.8000
¢ 0.7000 ==p==Samplel
=]
© 0.6000
i == Sample2
£ 0.5000
%)
g 0.4000 Sample3
L 0.3000 Sample4
0.2000
=== Sample5
0.1000
0.0000 T T T T T T T T T T T T T 1
S A A R s s SR IR SR
N N\ N N\ N N N N N N N N N
SO $0 SO $0 $0 &0 $0 $O &0 $0 $0 $0 $0
R e D M AN ONERCRIIRONRON

The number of words

4 a 1 4
3UM 4.9 unugiinaasnneliuges (F-measure)

U

' o o A A Y A a a A
Wﬁﬂ'l'ﬁflﬂa@QW‘]J'J'W'IN'JN?H“VILW?J'I%ﬁiJVIﬁ]%Gl‘Ifﬂﬂﬁ@ULW@ﬂigluuﬂigﬁﬂ‘ﬁﬂ'lw
<] Ja a v W o o . ! {
GIfL!ﬂ1§ﬁjuﬁ1l'lﬂlclf@ﬁﬁﬁlsﬁ\‘]ﬂ'ﬂu‘ﬁjﬂﬂ 3 DUAVLLTN ﬁammu 11 %Qiﬁlﬂ“ﬁﬂ%UuNWﬁﬁ;ﬁWH
A A o R gy A A o =X
(SD) 19 0.015394 793041199 12 A %ﬂwmmmmumm;ﬂ;m (SD) A8 0.025306 LAY 8 A1 X
Y1 oA A o O Aav dyd A o o o o A F)
°lﬁmmmmummgm (SD) A9 0.059863 ANHUNIUIVYUIUADNAIIIUIUATLL AN LW’OGI)GI)'GI,H

a A a A Yy I A a
M5UsNUNA TS ENTUOITEUUFUAUI LT IAFIA NN LY

@ < a a a o [
422 wamsfa@en Ao IaFInNunIeA U NS IRUINsdInTuns
g
Niouie)
M08 19dIUANRDN UK 1F (User Interface) aARIgUN 4.10 4.11 4.12 4.13 4.14

4.15 4.16 4.17 uag 4.18
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Web Services Settings ~ | Keyword | Similarity Score ¥

Similarity Score
QoS Score
QSimSum
RankSum

! < Ja A
Eﬂﬁ 4.10 Wﬁ}"ﬂlﬁﬂ“]Ji’N33’“1]ﬂ"li?gljuﬁnﬁﬂlﬁ]fﬂﬁflﬁlslﬁﬂ’J"Ilﬁ’ill"IEJ
~ ) o ~ o v Y
ﬁ]"lﬂg‘lh/] 4.10 éfl"lffdmﬁamﬁuﬂwamiwmmﬂummNaaW‘ﬁmﬂm’iﬂum (User
1 a I Ia 1 v A
Preferences) “lﬁ}ﬂTﬂﬂ"Iﬂglluuﬂmﬂ"IWﬂ"lilliﬂ']iﬂlf’NLfl‘]J!“])’f’]ﬁ'Jﬁ mﬂmuummﬂﬁ}wﬂﬁﬁﬂwm
o ¥ ) ) ¥ a o4 &

mmmnﬂiwnwmﬂufﬂmNiklmmzﬁuagaclui”lummgLtuuaﬂuTwTaEJ NAURAYVDINIT DI

AMT9AY 1azFeaaaULIUUITHINGTIN (RankSum)

Web Services Seftings ~ | hostel QsimSsum v m

Keywords

hostel

About 16 results

. Zumata Hotels

Zumata Is a web service providing ancillary revenue solutions for hotels, airlines. travel agents. event managers, tourism boards, and other travel industry entities. The
Zumata Hotels AP| provides programmatic access to Zumata&€™s integratable booking engine, allowing customer applications to find, book, and cancel hotel reservations.
Similarity Score: 0.8224

Qo$ Score: 0.9636

QSimSum: 0.8930 Recommend

Similar web services:

Cluster: Accommodation

. Resort Data Processing
Travel information and reservation service
Similarity Score: 0.8447
QoS Score: 0.9277
QSimSum: 0.8862 Recommend
Similar web services:

Cluster: Accommodation

517 4.11 G198 1INASNTIIDAUMIAWAAY “hostel”

U
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Web Services  Settings ~ | Keyword QsimSum v

Weight Config

SKOsS Structure Web Service Structure
Skos_preflabel; 1.00 Ws_name: 0.50
Skos_altlabel! 1.00 Ws_description: 1.0
Skos_broader; 0.75 Ws_operation:; 0.50
Skos_narrower. 0.75 Ws_input| 0.50
Skos_related: 0.50 Ws_output| 0.75

Keyword Position QoS Factors

Kw_1] 1.00 Response time; 1.00
Kw_2: 075 Reliability:] 0.50
Kw_ 3] 0.50 Availability; 0.50
Kw_4: 0.50 Cost] 025
Kw_57 0.50 Throughput| 0.75

! NN IY . .
gﬂﬁ 4.12 WINMIaIANIMIn (Weight Configuration)

Web Services Settings ~ | Keyword Similarity Score ¥

QoS_Computation

Accommodation Transportation

Location Weather

Attraction

Factors

1. Response time
2. Reliability

3. Availability

4. Cost

5. Throughput

Y

H o 1 a 1 J < I
i‘ljﬁ 4.13 ‘Hfﬁm3mmmmmﬂmuuﬂmmwmsmmimmgmazﬂqwnm%im
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¥ Web Service Name
¥ Description
¥ Operation

¥ Input
¥ Output
‘Web Service Similarity Table (Accommodation)
Jasons | Hotelston | MyAgentDeals T(iaTv‘tl ValueCommerce | Myallocator Z}}l;]:lt: Checkfront | Expedia | Roomorama
Jasons 1.0000| 0.9460 0.7113 0.7097 0.7166 0.7151 0.9344 0.7091 0.9347 0.9419
Hotelston 0.9460 | 1.0000 0.7412 0.7402 0.7452 0.7449 0.9173 0.7403 0.9162 0.9883
MyAgentDeals |0.7113 | 0.7412 1.0000 0.9720 0.9673 0.9669 0.6131 0.9602 0.6086 0.7454
GTA Travel [0.7097| 0.7402 0.9720 1.0000 0.9661 0.9658 0.6114 0.9594 0.6085 0.7441
ValueCommerce |0.7166 | 0.7452 0.9673 0.9661 1.0000 0.9728 0.6199 | 0.9659 0.6138 0.7492
Myallocator [0.7151| 0.7449 0.9669 0.9658 0.9728 1.0000 0.6179 | 0.9681 0.6111 0.7506
Zumata Hotels |0.9344| 0.9173 0.6131 0.6114 0.6199 0.6179 1.0000 0.6128 0.9080 0.9136
Checkfront 0.7091| 0.7403 0.9602 0.9594 0.9659 0.9681 0.6128 1.0000 0.6079 0.7434
Expedia 0.9347| 09162 0.6086 0.6085 0.6138 0.6111 0.9080 | 0.6079 1.0000 0.9107
Roomorama |0.9419| 0.9883 0.7454 0.7441 0.7492 0.7506 09136 | 0.7434 0.9107 1.0000

H 1 @ < a 1
51 414 whuaasmsuainnuadendsnuueuIuee i a lungy Accommodation

U

¥ Web Service Name
¥ Description
¥ Operation

¥ Input
@ ouiput
‘Web Service Similarity Table (Location)
GeoBulk .
Mapme Foursqpare Reverse O.ne Map BeaconsInSpace | MapFruition | MapBox Google | Australian UK
Real-time . Singapore Maps | PostCode | Location
Geocoding
Mapme 1.0000 0.8105 0.7361 0.9398 0.7874 0.8723 0.9233 | 0.8788 | 0.8932 0.8367
Foursquare 1 4105 | 10000 | 0.5000 | 0.8363 0.5477 0.7663 | 0.8206 |0.8279| 0.7924 | 0.7721
Real-time
GeoBulk
Reverse 0.7361 0.5000 1.0000 0.7532 0.8830 0.7260 0.7238 [ 0.7032| 0.6735 0.5732
Geocoding
OneMap | 9308 | 08363 | 0.7532 | 1.0000 0.8019 0.8978 | 0.9494 |0.9038| 09140 | 0.8603
Singapore
BeaconsInSpace | 0.7874 0.5477 0.8830 0.8019 1.0000 0.7625 0.7638 | 0.7382| 0.723¢6 0.6173
MapFruition | 0.8723 0.7663 0.7260 0.8978 0.7625 1.0000 0.8840 [0.8365| 0.8532 0.7970
MapBox 0.9233 0.8206 0.7238 0.9494 0.7638 0.8840 1.0000 | 0.8934| 0.9046 0.8497

a v ' Yy = o < 7a ' .
E‘lh’l 4.15 Tiu’]!l,ﬁﬂ\iﬁ'ﬁ'lﬁﬂ'lﬂ’]'lllﬂa'lflﬂﬁ\?ﬂuéll@\imﬂlclf@i’ﬂﬁcluﬂqn Location



102

¥ Web Service Name

¥ Description

¥l Operation

¥ Input

e Output

‘Web Service Similarity Table (Transportation)

Amadeus . .. Taxi Airport
in_? 1rpot1'F Rail Hailo |FlitWays FariBool;mgs f nml?. Urgent | Cabforce | Waynaut Tra;l;liort Fare | Transfer
Ormation| gy tion 1po ways Finder | Worldwide
_ Adrport 1.0000 | 0.5949 |0.8652| 0.8707 0.9513 0.8781 |0.9021| 0.9353 | 0.9310 | 0.8940 |0.8326| 0.9477
mformation
Amadeus 0.5949 | 1.0000 |0.5099| 0.5000 0.6423 0.5799 |0.5448 | 0.6411 | 0.6404 | 0.5514 |0.5501| 0.6406
Rail Station
Hailo 0.8652 | 0.5099 [1.0000| 0.8890 0.8871 0.8900 |0.9248| 0.8742 | 0.8711 | 0.9074 |0.8527| 0.8799
TlitWays 0.8707 | 0.5000 |0.8890| 1.0000 0.9038 0.8929 |0.9121| 0.8917 | 0.8820 | 0.9054 |0.8629| 0.5990
Fa’i?;‘;kﬂmgs 09513 | 06423 |0.8871| 0.9038 1.0000 0.0083 |0.9309| 0.0667 | 0.9610 | 0.9280 |0.8665| 09784
f}.;:}:ifs 0.8781 | 0.5799 |0.8900| 0.8929 0.9083 1.0000 |0.9238| 0.8965 | 0.8902 | 0.9156 |0.8654| 0.9069
Urgent 09021 | 0.5448 [0.9248| 09121 0.9309 0.9238 |1.0000| 0.9187 | 0.9137 | 0.9366 |0.8853| 0.9272
Cabforce 09353 | 06411 |0.8742| 0.8917 0.9667 0.8965 |0.0187| 1.0000 | 0.9517 | 0.9151 |0.8517| 0.9681
Waynaut 09310 | 06404 |0.8711| 0.8820 0.9619 0.8902 |0.9137| 0.9517 | 1.0000 | 0.9096 |0.8470| 0.9597
T“K‘i‘};"“ 0.8940 | 0.5514 |0.9074| 0.9054 0.9280 0.9156 |0.9366| 0.9151 | 0.9096 | 1.0000 |0.8740| 09251
T;’:j:rm 0.8326 | 0.5501 |0.8527| 0.8629 0.8665 0.8654 |0.8853 | 0.8517 | 0.8470 | 0.8740 |1.0000| 0.8617

H ' @ <] Ja 1 .
51 4.16 nihuaasmsaanuadiendsnuueaduwesIalungy Transportation

Description
Operation
Input
Output

ALY YLV

Web Service Name

Submit

Web Service Similarity Table (Attraction)

eContent Maps to.uri.st Google Places Rezgo

eContent Maps 1.0000 0.7446 0.5000 0.8195
to.urt.st 0.7446 1.0000 0.5904 09117
Google Places 0.5000 0.3904 1.0000 0.6394
Rezgo 0.8195 09117 0.6394 1.0000

Y

~ ) ! Yy =2 < sa ' .
519 4.17 ﬁquLﬁﬂiﬁWiNﬂ1ﬂ’ﬂNﬂﬁ18ﬂﬁﬁﬂﬂﬂl@ilﬁﬂl°ﬁﬂﬁ’)ﬁ1ﬂﬂ@ﬂ Attraction
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Web Service Name

Description

Operation

Input

Output

‘Web Service Similarity Table (Weather)

NCEP

Shellwar Weather North Dark Weather| Lost | World DOTS
LEUWALS) WWeb myWeather ort Sky |Weather|Forecast| Springs | Weather | GlobalWeather| Fast |COpenWeather
Weather ~ American . = .
Service Mesoscale Forecast Serviee | Weather | Online Weather

Shellware
Weather

Weather Web

1.0000 | 0.9191 | 0.8713 0.8308 | 0.6439 | 0.9486 | 0.9470 | 0.9418 | 0.8250 0.9444 0.9421 0.9027

0.9191 | 1.0000 | 0.8670 0.8294 | 0.6360 | 0.9496 | 0.0515 | 0.9427 | 0.8181 0.9403 0.9431 0.8972

Service
myWeather 0.8713 | 0.8670 1.0000 0.7626 | 0.5150 | 0.9067 | 0.9098 | 0.8930 | 0.7852 0.8947 0.8995 0.8733
NCEP North
American 0.8308 | 0.8294 0.7626 1.0000 | 0.6034 | 0.8632 | 0.8601 | 0.8560 | 0.7469 0.8564 0.8559 0.8179
Mesoscale
Dark Sky
Forecast 0.6439 | 0.6360 0.5150 0.6034 1.0000 | 0.6606 | 0.6693 | 0.6604 | 0.6783 0.6635 0.6558 0.5784
Weather 0.9486 | 0.94%6 0.9067 0.8632 | 0.6606 | 1.0000 | 0.9825 | 0.9707 | 0.8424 0.9707 0.9739 0.9289

Weather

. 0.9470 | 09515 | 0.9098 0.8601 | 0.6693 | 0.9825 | 1.0000 | 0.9702 | 0.8450 0.9717 0.9761 0.9260
Forecast Service

4' Y U 9 KX o < A 1
sUn 4.18 Til!”ILLﬁﬂ\WIﬁNﬂ1ﬂ313Jﬂa18ﬂﬁﬁﬂﬂﬂl@ﬂt]ﬂl%ﬂi]ﬁiuﬂqu Weather

U

a Aa A 3 A a
4223 Waﬂ"li‘ﬂigl,llu‘ﬂizﬁ‘l/l‘ﬁﬂ"l‘l/‘lﬂTif‘glju?iTLT]JL%ﬂﬁ?ﬁl%\iﬂ'ﬂﬂﬂNTﬂ@TNﬂﬂ!ﬂTWﬂTﬁ
17U ms
a 1< Ia a a
1) Wﬁﬂ?iﬂﬁgmuﬂﬁﬂ1§ﬁuﬁ1lﬁﬂlgﬁﬂiﬁﬁl%ﬂﬂ313\lﬁi\lTEJGHNﬂmﬂWWﬂTﬁ‘UiﬂTiTﬂﬂ

~ o ZAY Y T oyA Ay
ﬂTﬁL‘LﬁfJ‘UWIEJ‘]JWﬁﬁW‘ﬁVlllﬂﬁg‘Vi'ﬂx‘]ﬁl%ﬂ?%?mlm%igﬂﬂﬁﬂﬂu

T ]
o A =

NN 4.2.1 HAZAIT19N 4.13 aznuNIumnmzaung 19lums

[] o = YA o o @

A A Ay 3 sa A ° YA °
Vlﬂﬁ@‘iJLW@‘l]3$LiJuNﬁﬂ”liﬁiJﬂul’J‘UL“B’ﬂi'Jﬁ@Q‘VI“‘\]”IL!’JL! 11 A1 ¥INID vlﬂq‘ﬂlﬁ@ﬂﬂTﬁTﬂﬂJui]”lﬂ

QU

[ ) 9 = [ d'
AAIM U IUANUIHD VDU INTAY LEAIAINITINN 4.14

a o ' o o o Aq Y a A Y I Ia
MAINNN 4.14 AIDYWAE iyﬂﬂum‘iﬂ‘izmuwam‘iﬁ‘Uﬂunmm’aiaﬁ

WAy iuse s I dAny
Accommodation hostel, booking, resort
Transportation flight, airway
Attraction tour, tourism
Location latitude, longitude
Weather temperature, celsius
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a a A < Ia v {
lumsdszdulsz@nsmmaosmsduniiuaesidse nindiso1mnguay

Ay P ) .. ' = ' ¢
sTuuaUAY Iagl¥ainnuuuud (Precision) A1AUIsaN (Recall) AueNINYDS (F-measure)
HAZAININYNADY (Accuracy) AWANNITN 3.21 AuNTN 3.22 aunsh 3.23 uazauaunisi

3.24 (luunn 3)

~ 9y 9

d’ o < Ia =1 1 = A k)
M1919N 4.15 “’ll”li!?]i!!?!‘].ll“lf’f]i'lﬁ%gﬂﬂu‘W‘ULlﬁfl‘]JmEJ‘]JigTi'JNQL%EJ’J%”IQJ)LLEWi%‘]J‘]Jﬁ‘UﬂLlLLEJﬂ

aufAW/MdIRTY azlaaenl Truth Table

Y SunudueesTafiduny Truth Table
AN U/AIT 1N o s
RLBEIBIRY JEVUAUAU TP TN FP FN
hostel 22 18 18 54 0 4
booking 26 23 22 49 1 4
resort 23 19 17 51 2 6
flight 12 11 4 57 7 8
airway 8 9 6 65 3 2
tour 12 13 10 61 3 2
tourism 12 13 11 62 2 1
latitude 24 24 20 48 4 4
longitude 24 20 18 50 2 6
temperature 18 18 18 58 0 0
celsius 18 18 18 58 0 0

M319N 4.16  AANULNUET (Precision) HALAIANNTLAN (Recall) VoI IUsziinlscansaw

Y < Ia voyaA Ay
ﬂTiﬂlﬁ’ﬂ!’J‘IJLG]f'ﬂ'i'Jﬁigﬁ’N\‘]@L‘Bﬂ?%WﬂJLLagﬁgﬁJUﬁUﬂu

ANV UEN (Precision) AMANNTLAN (Recall)

MAwmMdny

TP / (TP+FP)

TP / (TP+FN)

hostel

18 /(18+0) = 1.0000

18 /(18+4) = 0.8182

booking

22 /(22+1) = 0.9565

22/(22+4) = 0.8462

resort

17/ (17+2) = 0.8947

17/ (17+6) = 0.7391

flight

4/(4+7)=0.3636

4/(4+8)=0.3333
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M9 4.16  AANULNUET (Precision) HAZAIANNTLAN (Recall) VoI sUsziiualseansaw

v

Y < Ia 1 A A 9 [
NMIAUNINULEDIITISUINAFIITIYLAS ISV VT VAU (919)

MAw/mdnny

AMANULNUE (Precision)

1 =
AINNUITLAN (Recall)

TP / (TP+FP) TP / (TP+FN)
airway 6/(6+3) =0.6667 6/(6+2) =0.7500
tour 10/(10+3) = 0.7692 10/(10+2) = 0.8333
tourism 11/(11+2) = 0.8462 11/(11+1) =0.9167
latitude 20/(20+4) = 0.8333 20/(20+4) = 0.8333
longitude 18 /(18+2) = 0.9000 18 /(18+6) = 0.7500
temperature 18 /(18+0) = 1.0000 18 /(18+0) =1.0000
celsius 18 /(18+0) = 1.0000 18 /(18+0) = 1.0000

oA
Alnay

0.8391

0.8018

d’ 1 4 1 9 a
M519N 4.17 Ao ui¥es (F-measure) HazAINNUYNADY  (Accuracy) RN GARERIREAETRY

a A <] Ja 1 {
UszAnsnmmsdumuee a5z nINgiFemnguas sz UUTUAY

MAw/mdAny

AeNIsD3 (F-measure)

2*(P*R)/(P+R)

ANNIWYNABI (Accuracy)

(TP+TN) / (TP+TN+FP+FN)

hostel

2 *(1.00*0.82) / (1.00+0.82) = 0.90

(18+54) / (18+54+0+4) = 0.95

booking

2 *(0.96%0.85) /(0.96+0.85) = 0.90

(22+49) / (22+49+1+4) = 0.93

resort

2 *(0.89*0.74) / (0.89+0.74) = 0.81

(17+51) / (17+51+2+6) = 0.89

flight

2*(0.36%0.33)/(0.36+0.33) = 0.35

(4+57) / (4+57+7+8) = 0.80

airway

2 *(0.67*%0.75) / (0.67+0.75) = 0.71

(6+65) / (6+65+3+2) = 0.93

tour

2 *(0.77*0.83) / (0.77+0.83) = 0.80

(10+61) / (10+61+3+2) = 0.93

tourism

2 *(0.85%0.92) / (0.85+0.92) = 0.88

(11+62) / (11+62+2+1) = 0.96

latitude

2 *(0.83*0.83) / (0.83+0.83) = 0.83

(20+48) / (20+48+4+4) = 0.89

longitude

2 *(0.90%0.75) / (0.90+0.75) = 0.82

(18+50) / (18+50+2+6) = 0.89

temperature

2 *(1.00*1.00) / (1.00+1.00) = 1.00

(18+58) / (18+58+0+0) = 1.00

celsius

2 *(1.00*1.00) / (1.00+1.00) = 1.00

(18+58) / (18+58+0+0) = 1.00

oA
Allnay

0.8175

0.9270
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1 1] o a a A Y < A a
AMNAANTIINNITNATOUYTLANTNINVOITLTUVAUAULIVLIBOS I LT

Y a ~ VoA Ay
ﬂ']13Jﬁ3J1&lﬂ13Jﬂﬂ!ﬂ1Wﬂ’lﬁﬁl'ﬂ'ﬂiﬂ'ﬁiﬂﬂlﬂdﬁEI'ULVIfJ‘U531’73’]\‘]Z\lll‘]fﬁl'lclf'lmullﬁg'igﬂﬂﬁﬂﬂu qIUIID

agduaasldasaaied 4.18 uazgal 4.19

a a v < o v ogA Ay
fM1919N 4.18 Wﬁﬂ’liﬂﬁglﬂUWﬁﬂ'liﬂuW']l?ﬂlcﬁﬂiﬁﬁig‘ﬂ'J’l\?ﬁl%fl')“]f’]ﬂdlla$§$ﬂﬂﬁu‘ﬂu

B3 AHAANT
Precision 0.8391
Recall 0.8018
F-measure 0.8175
Accuracy 0.9270

a 14 & da ' P
Namﬂlizmuwamiﬂumnuwmmszmngwmmsy

Ay
tag3syvauny

1.00

0.80

0.60

0.40

0.20

O
0.00 : : : :

Precision Recall F-measure Accuracy

q' a Aa A A 9 < A a [
E‘IJ‘VI 4.19 #amsUseiuyszansmmues s LA UANAVIED S IAFIANUHIIYTEHIN

9 Ay
@wmﬂnﬂguaziwuamu

a a A A 9y <3 Ia a
N'ﬁﬂ1iﬂi$l,lluﬂ‘i$’ﬁ“l/]‘ﬁﬂTWm@ﬁi%ﬂﬂﬁﬂﬂumﬂt%@i’)ﬁl%ﬂﬂ’ﬂll‘l"ilﬂfliﬂEJ
=1 1 9}4' A Y Y [ ) .. [ 1
Llﬁﬂﬂmﬂﬂi%ﬁ'ﬂﬂ@L%EJ'J%"IE}JIM@%?S‘UU?{']J?IH T¥amanuusiud (Precision) tN101 0.8391 A
1 o 1 14 1 o 1
ﬂ'J"I?JiSﬁﬂ (Recall) tm1n1 0.8018 AeNIYes; (F-measure) 10U 0.8175 lLﬁS’,ﬂ"lﬂ'J”lﬂJQﬂ@?I}’ﬂﬂ

(Accuracy) 91191 0.9270
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a 1< I a a
2) WaﬂTil]'55!11uWﬁfﬂﬁﬁJUWWL'JULG]f@TJﬂL‘]S\‘]ﬂ'NNﬁﬂJWﬂgnwﬂmﬂ']Wﬂ']ﬁ‘UifnﬁIﬂﬂ
a 4
14 lasndininaus
a a a Y < I Y a 4
ﬂ’liﬂigllluﬂ'igﬁ“l/]‘ﬁﬂ’]W"U’E')\?ﬂ15ﬂuﬁ’ll3ﬂ!°ﬂ@i'§ﬁ1ﬂElcl‘]fllﬂu'lﬂﬂlﬂﬂ‘l“ﬂ
a 1 1 o .. 1 1 4 1
UsziiuTaglFannunyue (Precision) MANVIEAN (Recall) AN Is05 (F-measure) LAZA

ANUYNABY (Accuracy) HAAINAAIAIT19N 4.19 420 4.21 1A 4.22

~ ° < sa A ) ¥ a P '
f19319N 4.19 ﬁnuaulfm!,615’6ijﬁﬂgﬂﬂuwniﬂElcl%hlﬂummﬂmm Uz aMIA1 Truth Table

Sy e e SudumesFafiduwy Truth Table
ANANU/ANT AT
Matching Semantic TP TN FP FN
hostel 2 15 2 61 13 0
booking 20 23 20 53 3 0
resort 2 14 2 62 12 0
flight 6 8 6 68 2 0
airway 1 3 1 73 2 0
tour 13 13 13 63 0 0
tourism 4 5 4 71 1 0
latitude 16 24 16 52 8 0
longitude 16 20 16 56 4 0
temperature 3 13 3 63 10 0
celsius 3 6 3 70 3 0

M3191 4.20  AANULNUET (Precision) HATAIANNTLAN (Recall) VoI IUsziiulscansaw

Y <3 Ja a 4
ﬂTiﬂuﬁWL’JULG]SE]ﬁ'JﬁTIﬂEJGl%NlQHWNﬂLﬂﬂ!CVI

sy ... AANUUNUEN (Precision) AANTZAN (Recall)
AWMy
TP / (TP+FP) TP / (TP+EN)
hostel 2/(2+13) = 0.1333 2/(2+0) = 1.0000
booking 20/(20+3) = 0.8696 20/(20+0) = 1.0000
resort 2/(+12)=0.1429 2 /(2+0) = 1.0000
flight 6/(6+2) = 0.7500 6/ (6+0) = 1.0000
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M3191 4.20  AANULNUEST (Precision) HAZAIANNTLAN (Recall) VoI sdsziiualszansawm

I Ia a d 1
mﬁﬁ}u‘HWLJULGBaiOﬁTﬂEJGl%Nlﬂumﬂmmm (919)

oy MANNUNUEN (Precision) ANNNILAN (Recall)
mau/mdiag
TP / (TP+FP) TP / (TP+FN)
airway 1/(1+2) =0.3333 1/(1+0) = 1.0000
tour 13/ (13+0) = 1.0000 13/ (13+0) = 1.0000
tourism 4/(4+1) = 0.8000 4 / (4+0) = 1.0000
latitude 16/ (16+8) = 0.6667 16 / (16+0) = 1.0000
longitude 16 / (16+4) = 0.8000 16 / (16+0) = 1.0000
temperature 3/(3+10)=0.2308 3/(3+0)=1.0000
celsius 3/(3+3) = 0.5000 3/ (3+0) = 1.0000
Auade 0.5660 1.0000

d’ 1 4 1 9 a
M519N 4.21  ANeses (F-measure) HAZAINNNYNADI (Accuracy) Voamsilszu

a a < Ia a 4
‘].]58@'1/]‘55111/‘!ﬂ1§f’glju1’i"ln‘]_llcliﬂﬁ'lﬁiﬂEJGlGIBf/UlﬂHWNﬂLﬂﬂ!“VI

oy Aol (F-measurc) ANNINYNABY (Accuracy)
mau/mdiag
2*(P*R)/(P+R) (TP+TN) / (TP+TN+FP+FEN)
hostel 2% (0.13*1.00) / (0.13+1.00) = 0.24 (2+61) / (2+61+13+0) = 0.83
booking 2 *(0.87*1.00) / (0.87+1.00)=0.93 | (20+53) / (20+53+3+0) = 0.96
resort 2 *(0.14*1.00) / (0.14+1.00) = 0.25 (2+62) / (2+62+12+0) = 0.84
flight 2 *(0.75*1.00) / (0.75+1.00) = 0.86 (6+68) / (6+68+2+0) = 0.97
airway 2 *(0.33*1.00) / (0.33+1.00) = 0.50 (1+73) / (1+73+2+0) = 0.97
tour 2 *(1.00%1.00) / (1.00+41.00) =1.00 | (13+63) / (13+63+0+0) = 1.00
tourism 2 * (0.80*1.00) / (0.80+1.00) = 0.89 (4+71) / (4+71+1+0) = 0.99
latitude 2 *(0.67*1.00) / (0.67+1.00) = 0.80 (16+52) / (16+52+8+0) = 0.89
longitude 2 *(0.80*1.00) / (0.80+1.00) = 0.89 (16+56) / (16+56+4+0) = 0.95
temperature 2 *(0.23*1.00) / (0.23+1.00) = 0.38 (3+63) / (3+63+10+0) = 0.87
celsius 2 *(0.50*1.00) / (0.50+1.00) = 0.67 (3+70) / (3+70+3+0) = 0.96
Aunde 0.6720 0.9306
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1 [ 4 a a A Y < I a
AMNAANTIINNITNATOUYTLANTNINVOITLTUVAUAULIVLIBOS I LT
Y a v a e Yo a
ﬂ'J']llWN']EJﬂ'liJﬂmﬂ']Wﬂ'lﬁnlﬁ‘Uﬁﬂ'ﬁIﬂElﬁlclfhlﬂu'lwﬂl,ﬂﬂ!“ﬂ ﬁWNWiﬂﬁ?ﬂllﬁﬂﬁqﬂﬂﬂﬂTﬂﬁﬂ 4.22

wazgn 4.20

ta' a 9 <3 A a 4
131910 4.22 wamﬁﬂizmuwamiﬂumnmm@mﬁi%i%"’lﬂumﬂmmm

Aax 1 v J
NI ATNNAAND
Precision 0.5660
Recall 1.0000
F-measure 0.6720
Accuracy 0.9306
a 4 & da a d
Nﬁﬂ]ﬁﬂi%!&l‘MN@f’niﬂ‘M?ﬂ!’J‘U!“lﬂ’)ﬁ?ﬁiﬂfﬂﬁﬂﬂ]ﬂﬂ!ﬂmm
/ 170000
0.9306
1.00 -/
0.90 -/
0.80 - / 0.6720
0.70 - 0.5660
0.60 /
0.50 -
0.40 -
0.30 A
0.20 A
0.10 -
0.00 T .
Precision Recall F-measure Accuracy

d' a Aa A Ay I Ja A
3‘]]7] 4.20 WansUTZIU 2 aNTNINVOITEUUFUAUI LS IAIFIANNHNIY

Taeld lavndnmnast

a Aa a A Y a3 Ja a 9
nansUssiiudszaninmvesszuuauAuA Lo IaFInNuiuIe Iaale

a 4 J 1 ) .. 1w 1 1w
"lﬂummﬂmm 6],‘Vgi)i""l'IS“]'.]'IlJLLiJ‘LlEJ'I (Precision) (N1 0.5660 ﬂ'lﬂi]'llli%gﬂ (Recall) (1Y 1.0000

AnoWBeT (F-measure) 111111 0.6720 1AZAIANUYNRDY (Accuracy) MR 0.9306
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1 | Airport information Get Airport Code, CityOrAirport Name, Country, Country Abbry, [ hostel O booking O resort O flight
CountryCode,GMT Offset Runway Length in Feet, Runway Elevation in Feet, D airway |:| tour |:| tourism |:| latitude
airport code, airport name or ISO country code . .
O longitude O celsius O temperature
2 Jasons Jasons Travel Media is a major distributor of travel information for New I:I hostel I:l booking I:l resort I:l flight
Zealand, Australia, and the South Pacific. Site visitors can explore activities and D airway D tour D tourism D latitude
book accommodation as well as read travel articles, check out destination guides, . .
O longitude O celsius O temperature
and share experiences through reviews. Jasons has a Map Helper API that
provides developers with programmatic access to information such as the towns
in a given area, nearby attractions, and local accommodations.
3 HotelClub HotelClub is a global accommodation website that offers over 74,000 I:I hostel I:l booking I:l resort I:l flight
accommodation options in 141 countries. HotelClub members earn rewards on D airway I:' tour I:' tourism I:' latitude
every booking which can then be redeemed on hotel stays. Members move up in . .
O longitude O celsius O temperature

status as they make more bookings, increasing their benefits as they do so.
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HotelClub's services are available in 19 currencies and 15 languages. The
HotelClub API retrieves information from the site, including a list of all hotels in
its database.

4 Hotelston The service provides search and reservation booking for travel accommodations. I:I hostel I:l booking D resort I:l flight
It offers access to hotel room reservations, but also condos, villas, and apartments D airway I:' tour D tourism I:' latitude
for short-term rental, depending on the destination. Services include identifying D Jongitude D celsius I:l temperature
properties by date and location, booking reservations, and canceling previous
bookings. API methods support submission of a location with check-in and
check-out dates. Returned data include available properties, specifications, and
rates with additional functionality to reserve accommodations.

5 Mapme Mapme API is a RESTful builder tool for maps. Mounted as a service on Google I:I hostel I:l booking I:l resort I:l flight
Maps API, Mapme facilitates easy creation and customization of content on D airway I:' tour I:' tourism I:' latitude
maps. Mapme maps can include layers, tags, moderation for crowdsourcing, I:I longitude I:I celsius D temperature
activity feed, privacy settings, search, mobile compatibility and more. The API
that comes with detailed documentation and full support conveys both HTTPS
and HTTP requests, and returns responses in JSON format.

6 Singapore Metro Singapore Metro Rapid Transit is a service that provides information on D hostel D booking D resort D flight

Rapid Transit Singapore's Metro Transit, such as trains, buses, taxis. The SMRT API allows D airway |:| tour |:| tourism |:| latitude
developers to access and integrate the functionality and data of SMRT with other D Jongitude I:l celsius I:l temperature
applications and to create new applications. Some example API methods include
retrieving bus arrival times, retrieving timetables, and accessing bus service.

7 Hailo Hailo is an app that eases the process of hailing a taxi, allowing a user to view I:I hostel I:l booking D resort I:l flight
and book nearby drivers with a single button. The Hailo API returns nearby D airway I:' tour D tourism I:' latitude

driver and ETA information. It also allows the ability to hail a driver from within

a 3rd party app, users to 60,000 taxis and executive cars in over 3 continents.

O longitude

D celsius

I:l temperature
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Deep linking gives the ability to migrate inputted information seamlessly to the
Hailo for a clean user experience.
8 Kiri Kiri API provides a programmatic interface to the Kiri Indonesian rideshare D hostel D booking D resort D flight
platform. Using an API key, developers can implement POST and GET requests I:l airway I:I tour I:I tourism I:I latitude
over HTTP with JSON serialization to access public transportation options and . .
O longitude O celsius O temperature
data. The service is recommended both for local citizens and also for tourists.
Users can enter their travel destination, and Kiri automatically suggests a route
using angkots (minibuses) as transportation. Kiri's general mission is to help
reduce carbon footprints by collaborating in shared transportation efforts.
9 GeoBulk Reverse GeoBulk offers a simple reverse geocoding API. The API accepts longitude and D hostel D booking D resort D flight
Geocoding latitude coordinates over HTTP GET requests, and returns a specific address as a I:l airway I:I tour I:I tourism I:I latitude
JSON serialized object. The API offers support throughout the U. S. International . .
O longitude O celsius O temperature
coverage is not currently supported. The API is free for up to 1000 Reverse
Geocodes per day, with increased usage requiring a monthly subscription.
10 | Foursquare Real-time | Foursquare is a local search and discovery service company that provides customers D hostel D booking D resort D flight
with information on events, restaurants, tourist attractions, and more..The Real-time D airway |:| tour |:| tourism |:| latitude
API allows developers to integrate Real-time information into their applications. There . .
O longitude O celsius O temperature
are two sub APIs with this API, one is User Push API which lets the application knows
whenever a user has checked in a place.
11 FlitWays The FlitWays online booking engine and app allows travelers to pre-book a ride I:I hostel I:l booking I:l resort I:l flight
and choose a preferred ride from a selection of vehicles such as Taxi, Executive D airway I:' tour I:' tourism I:' latitude
Cars, Airports Shuttles and Transfers. This gives businesses and private travelers . .
O longitude O celsius O temperature

the ability to plan ahead and accordingly when making arrangements for a trip.
With FlitWays, travel suppliers such as Airline,Car Rentals, Cruises, Travel

Consolidators, Travel Search.
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12 Shellware Weather The East Coventry Weather Service reports on the current weather conditions in D hostel D booking D resort D flight
East Coventry, Pennsy. O airway O tour O tourism [ 1atitude
O longitude O celsius O temperature
13 | Weather Web Service | Weather Web Service [ hostel O booking L resort O flight
O airway O tour O tourism O atitude
O longitude O celsius O temperature
14 | myWeather Free API for delivery of XML and JSON weather feeds for global locations D hostel D booking D resort D flight
specified by latitude/longitude, Postcode, or Zipcode. Options include current D airway |:| tour |:| tourism |:| latitude
weather condition and 2-day forecast information for multiple global locations, D Jongitude I:l celsius I:l temperature
7-day forecast information for any single global location, and snow report data
plus 6-day forecast information for any single ski resort or mountain location.
15 NCEP North The National Centers for Environmental Prediction (NCEP) North American I:I hostel I:l booking D resort I:l flight
American Mesoscale Mesoscale Model retrieves and analyzes data taken from across the continental D airway |:| tour D tourism |:| latitude
U.S. to make predictions about future weather conditions. Data used by this D Jongitude D celsius I:l temperature
model comes from the Advanced Weather Interactive Processing System . The
SOAP API for accessing the NCEP NAM functionality is provided by CUAHSI
Hydrologic Information System .
16 | Dark Sky Forecast The Dark Sky API integrates weather predictions into applications via JSON & D hostel D booking D resort D flight
REST protocol. API methods are avialable for Current conditions. Minute-by- D airway D tour D tourism D latitude
minute forecasts out to 1 hour. Hour-by-hour forecasts out to 48 hours and Day- D Jongitude I:l celsius I:l temperature

by-day forecasts out to 7 days. The forecasts are available in multiple languages.
First 1,000 API calls are available at no cost, following with a fee of $0.0001 for
each call after. Dark Sky asks developers to add a “Powered by Forecast” badge

that links to http://forecast.io/ where API data is presented.

Sl
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17 | Weather Weather forecasting service [ hostel O booking O resort O flight
O airway O tour O tourism [ 1atitude
O longitude O celsius O temperature

18 | Weather Forecast Weather forecasting service [ hostel O booking L resort O flight

Service O airway O tour O tourism O 1atitude

O longitude O celsius O temperature

19 | Lost Springs Weather | Local weather information service [ hostel O booking O resort O flight
O airway L tour L tourism L 1atitude
O longitude O celsius O temperature

20 | World Weather The Premium Local Weather REST API method allows you to access current I:I hostel I:l booking I:l resort I:l flight

Online weather conditions and the next 15 days of accurate and reliable weather D airway D tour D tourism D latitude
forecast. The Local Weather API returns weather elements such as temperature, . .
O longitude O celsius O temperature
precipitation (rainfall), weather description, weather icon and wind speed.

21 GlobalWeather Current weather and weather conditions for major cities around the world D hostel D booking I:I resort D flight
O airway O tour [ tourism [ 1atitude
O longitude O celsius O temperature

22 | DOTS Fast Weather Weather forecasting service [ hostel O booking L resort O flight
O airway L tour L tourism [ 1atitude
O longitude O celsius O temperature

9¢l1
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23 OpenWeather Access current weather data for any location on Earth including over 200,000 D hostel D booking D resort D flight
cities! Current weather is frequently updated based on global models and data I:l airway I:I tour D tourism I:I latitude
from more than 40,000 weather stations. Data is available in JSON, XML, or . .
O longitude O celsius O temperature
HTML format.
24 | US Weather Get five day weather report for a given zipcode [ hostel O booking O resort O flight
O airway O tour [ tourism [ 1atitude
O longitude O celsius O temperature
25 Baron Velocity The Velocity Weather API allows developers to incorporate the Baron Weather I:I hostel I:l booking I:l resort I:l flight
Weather service into their applications. Data products in the API fall into two categories — D airway I:' tour I:' tourism I:' latitude
Text and Graphical products. Text products are returned in either JSON text D Jongitude D celsius I:l temperature
formats, and can be displayed on a map or integrated into a user interface.
Graphical products are images, provided in PNG format for overlay onto a map.
Data provided includes shore wave conditions, tornado tracking, roadway
conditions, Baron provides actionable and intelligent weather services helping
business across several industries mitigate dangerous weather.
26 | WeatherForecast Get one week weather forecast for valid zip code or Place name in USA D hostel D booking D resort D flight
O airway O tour O tourism [ 1atitude
O longitude O celsius O temperature
27 | Weather Forecasting | Weather forecasting service [ hostel O booking O resort O flight
Service O airway L tour L tourism L 1atitude
O longitude O celsius O temperature

LTI
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28 | Yahoo Weather The Yahoo Weather RSS feed enables you to get up-to-date weather information D hostel D booking D resort D flight
for your location. This data can be used as an RSS feed in a feed reader or can be I:l airway I:I tour I:I tourism I:I latitude
integrated into third party applications. The Weather RSS feed is a dynamically- D Jongitude I:l celsius I:l temperature
generated feed based on zip code or Location ID.

29 | Five Day Weather The 5 Day Weather API accepts a city as a single parameter and returns a 5 day D hostel D booking I:I resort D flight
forecast. Specifically, the API will accept an HTTP request with a city name D airway I:I tour I:' tourism D latitude
identifier and will return a JSON object that includes the requested city name, the D longitude I:I celsius D temperature
temperature, the sky conditions, projected humidity, wind speed in MPH, and
day names with associated calendar dates. Users can make specific calls to
switch between Celsius and Fahrenheit and Km/h and mph according to local
standards. The API is free to use without restriction.

30 | FareBookings Airport Farebookings provides a set of tools to help travels and travel companies. The D hostel D booking D resort D flight
tools include a taxi fare calculator, a booking service, and other tools. D airway I:I tour I:I tourism I:I latitude
Farebookings exposes it's data on airports through a REST API. The D Jongitude I:l celsius I:l temperature
FareBookings Airport Data API has been developed to provide usefull Airports
information.The APi is provided for free. Users must provide a IATA AIRPORT
CODE, and you will receive information about this Airport, name in different
languages and other information.

31 British Airways British Airways (BA) is a full service global airline with an extensive global D hostel D booking D resort D flight
route network based out of the United Kingdom. British Airways offers I:l airway I:I tour I:I tourism I:I latitude
developers a REST API for the integration of BA data into third party D Jongitude I:l celsius I:l temperature

applications. Current public API offerings include: Flight Time Info, for the
latest flight information distributed by BA; Flight Offer, for the latest BA flight
offers; and Availability, for hotel, car hire, and package offer information

distributed by BA.
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32 | Urgent The Urgent.ly API allows developers to access and integrate the functionality of D hostel D booking D resort D flight
Urgent.ly with other applications and to create new applications. Public I:l airway I:I tour I:I tourism I:I latitude
documentation is not available; interested developers should contact Urgent.ly . .
O longitude O celsius O temperature
for more transportation. Urgent.ly is an on-demand roadside assistance
application.
33 Cabforce Cabforce allows users to search for and book taxi rides and airport transfers D hostel D booking D resort D flight
online. They provide services for all major European travel destinations and are D airway |:| tour |:| tourism |:| latitude
currently expanding into the U.S., Asia, and Australia. Cabforce works with . .
O longitude O celsius O temperature
certified service providers who operate clean, non-smoking cars and are
guaranteed to arrive on-time. Bookings are always con®frmed, and Cabforce
provides 24/7 customer service in English.
34 | Waynaut Waynaut API provides a RESTful JSON interface to implement mapping D hostel D booking D resort D flight
features around Europe. With this service, developers have access to door to door D airway I:I tour I:I tourism I:I latitude
search and multimodal trip planning integration. Waynaut allows users to find the . .
O longitude O celsius O temperature
best way to their destination using combined traditional methods of
transportation such as bus, taxi with innovative methods such as ridesharing. To
see how Waynaut works with trains, cars, BlaBla cars.
35 Transport API Transport API is a data-as-a-service company that provides transportation data to D hostel D booking D resort D flight
apps and websites using industry sources like Travelline, Network Rail. The I:l airway I:I tour I:I tourism I:I latitude
Transport API uses REST calls and has a variety of endpoints. Users can make . .
O longitude O celsius O temperature

calls to get data on bus routes and times, London underground transit info,
several public trip planners. The API is already being used for live bus departure

services, UK travel option applications.
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36 | Taxi Fare Finder The value of Taxi Fare Finder API is to find the rate between two locations. As D hostel D booking D resort D flight
the fee might vary according to every place, the site features a list of more than I:l airway I:I tour I:I tourism I:I latitude
20 entities that include United States, UK, Australia, Netherlands, Belgium, New . . I:l
O longitude O celsius temperature
Zealand, India, Spain and China. This API has a secure connection via SSL.
Some of the properties in JSON protocol cover name, locale and distance. To get
a taxi fare, the required parameters are key, origin and destination, while the
optional parameters are callback and traffic.
37 | Airport Transfer Airport Taxi Transfer Worldwide is a web based international transfer service, D hostel D booking D resort D flight
Worldwide which offer transfers to and from airports, railway stations and more. The service D airway |:| tour |:| tourism |:| latitude
allows users to avoid long waits at airports or having to travel on public transit. . .
O longitude O celsius O temperature
Transfers are offered at fixed prices and are door-to-door in nature.
38 | Amadeus Rail Station | The Amadeus Rail-Station Information API provides developers a way to D hostel D booking D resort D flight
integrate the Amadeus Rail-Station Information service with their applications, D airway I:I tour I:I tourism I:I latitude
enabling their users to retrieve the rail station information corresponding to an . .
O longitude O celsius O temperature
Amadeus UIC rail station ID. Only French and Italian stations are supported
currently. Amadeus is a technology company that provide services businesses
and individuals relating to their travels.
39 | MyAgentDeals MyAgentDeals is a global travel product provider that has sourced a broad D hostel D booking D resort D flight
portfolio of Airfare, hotel accommodations, transfer services, city tours, tour I:l airway I:I tour I:I tourism I:I latitude
guides, excursions, and over 90,000 hotel properties in 145 countries. The . .
O longitude O celsius O temperature

MyAgentDeals XML API allows travel vendors to access the MyAgentDeals
database of travel content for reservation systems or third-party websites and

applications. The service uses REST calls and returns in XML formats.
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40 | GTA Travel GTA-Travel is a global travel product provider that has sourced a broad portfolio D hostel D booking D resort D flight
of accommodation options, transfer services, city tours, tour guides, excursions, I:l airway I:I tour I:I tourism I:I latitude
restaurants, and over 45,000 vendors in 185 countries. The GTA XML API . . I:l

O longitude O celsius temperature
allows travel vendors to access the GTA database of travel content for
reservation systems or third-party websites and applications. The services uses
REST calls and returns XML. An account is required with service.
41 Amusement Markup Amusement Markup Language API gathers information on attractions, events I:I hostel I:l booking I:l resort I:l flight
Language and points of interest around the world. It's goal is to allow for searching by D airway D tour D tourism D latitude
keyword or zip code to find different points of interest and attractions within an . .
O longitude O celsius O temperature
amusement park.

42 to.uri.st Use the to.uri.st API to access tourist information data from to.uri.st. to.uri.st is I:I hostel I:l booking I:l resort I:l flight
about finding those local attractions you never knew existed, we spider the Web D airway I:' tour I:' tourism I:' latitude
for places to go the World over and place them on our map for you to discover. . .

O longitude O celsius O temperature
They have a Web spider that fetches data from different tourist information sites
around the World. It is an Atom-based HTTP API. All to.uri.st data is free under
the Creative Commons Attribution-Share Alike 3.0 License.

43 Tourism New Zealand | Tourism New Zealand website contains inspiring, up-to-date travel information D hostel D booking D resort D flight
about destinations, attractions and activities in New Zealand. The API makes the D airway |:| tour |:| tourism |:| latitude
site's data available to users.

O longitude O celsius O temperature

44 Google Places The Google Places Web Service is a service that returns information about a I:I hostel I:l booking I:l resort I:l flight
place: an establishment or prominent point of interest using an HTTP request. D airway D tour D tourism D latitude
Two basic Place requests are available: Place Search request and a Place Details . .

O longitude O celsius O temperature

request. Generally, a Place Search request is used to return candidate matches,

while a Place Details request returns more specific information about a attraction.

Iel
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45 Trippin Trippin'in offers hourly changing (!) restaurant recommendations, nightlife D hostel D booking D resort D flight
recommendations, outdoors and attraction recommendations via API. They I:l airway I:I tour I:I tourism I:I latitude
disrupt the Travel and local market by offering a new method for local D
longitude O celsius O temperature
recommendations, replacing the known "review-based" method offered by
companies like Tripadvisor and Yelp. By measuring social interaction (such as
Likes, Check-ins, and Tweets) between people and places (like restaurants,
nightclubs, or bars) their algorithm can determine how popular (or crowded)
those places will be, for any hour of any day.
46 ValueCommerce ValueCommerce is a Japanese Affiliate Marketing and Search Marketing Agency I:I hostel I:l booking I:l resort I:l flight
Service. It offers the Travel API which allows users to aggregate airfare, hotel D airway D tour D tourism D latitude
and tour from top merchants in Japan. The API allows users the following I:I
longitude O celsius O temperature
functionality: do a quick Search by area and price of hotel accommodations, find
more information on hotel accommodation and room types.
47 | Myallocator Myallocator.com is a platform for hotels, hostels, and other lodging companies to D hostel D booking I:I resort D flight
update their accommodations and information on many online travel sites. The D airway D tour |:| tourism I:I latitude
Myallocator.com API allows developers to access and integrate the functionality D
longitude O celsius O temperature
of Myallocator.com with other applications and to create new applications. Some
example API methods include managing listings, retrieving price and
accommodation information, and managing users.
48 Zumata Hotels Zumata is a web service providing ancillary revenue solutions for hotels, airlines, I:I hostel I:l booking I:l resort I:l flight
travel agents, event managers, tourism boards, and other travel industry entities. D airway I:' tour I:' tourism I:' latitude
The Zumata Hotels API provides programmatic access to Zumatas integratable I:I
longitude O celsius O temperature

booking engine, allowing customer applications to find, book, and cancel hotel

reservations.
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49 | Checkfront Checkfront is a booking service that allows businesses to manage their schedule D hostel D booking D resort D flight
based inventories, centralize reservations, and process payments online. It can be I:l airway I:I tour I:I tourism I:I latitude
used to manage accommodation, events, rentals and professional service . .
bookings O longitude O celsius O] temperature

50 | One Map Singapore The One Map Singapore API allows to integrate mapping features into D hostel D booking I:I resort D flight
applications. It provides REST protocols and Api Key authentication. One Map D airway I:I tour I:' tourism D latitude
invites developers to create mashups with the JavaScript APIs available on the . .
official site, that include Address Search, Agency Data Search, Static Map, D tongitude D celsius D emperature
Mashup, and Advanced Mashup.

51 Yelp The Yelp APIs are RESTful APIs and users can retrieve business review and D hostel D booking D resort D flight
rating, information for a particular geographic region or location.display review I:l airway I:I tour I:I tourism I:I latitude
information for a particular business, determine accurate neighborhood name . .
information for a particular location, track recent reviews for a particular D fongitude I:l celsius I:l femperaiure
business, display pictures of highly rated local businesses and of the top
reviewers for that business, determine a particular business' review and rating
information based on the phone number for that business. The default output is
JSON. This output format was chosen due to the availability of JSON parsers in
many languages.

52 | Rezgo Rezgo is tour operator software designed for companies who run tours, activities, D hostel D booking D resort D flight
and attractions. Many of the companies using Rezgo include whale watching I:l airway I:I tour I:I tourism I:I latitude
tours, river rafting, kayaking tours, bicycle tours, city guided tours, bus tours, D Jongitude I:l celsius I:l temperature

boat tours, helicopter tours, special events, and more. Rezgo helps tour operators
organize their tours and gives them all the tools. As a tour operator system,
Rezgo helps tour operators increase their online while keeping them organized

and reducing their administrative burden and costs. Rezgo supports inventory
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management, realtime availability, rich media like photos videos, pricing and
availability rules and online vouchering.

53 Travel Booking Travel Booking Network is an accommodation and ticketing platform for bed D hostel D booking D resort D flight

Network and breakfasts, hotels, hostels, university residences, guest houses, and other I:l airway I:I tour I:I tourism I:I latitude
holiday rentals. They process bookings through their own websites, but also lend D
longitude O celsius O temperature
their technology out to other accommodation providers and travel websites.
Travel Booking Network can set up either an API or a white label service for a
client's website.

54 Close To The Point Close To The Point (CTTP) provides geolocation data so that app providers can I:I hostel I:l booking I:l resort I:l flight
better interact with their user location and demographics. The CTTP REST API D airway I:' tour I:' tourism I:' latitude
will provide real time statistics on point of interests so that providers can have a I:I

longitude O celsius O temperature
comprehensive monitoring solution for their app's usage. Location data comes in
the form of real time and historic so providers may witness how often users
frequent certain locations. In addition to the REST API implementation,
developers can add the CTTP Android & iOS libraries to their apps.

55 Ola Ride Availability The Ola Ride Availability API allows developers to access information on ride I:I hostel I:l booking I:l resort I:l flight
availability by providing the user's latitude and longitude location in India. By D airway D tour D tourism D latitude
making calls to the API, users can access this information directly from the I:I

longitude O celsius O temperature
application.

56 | Expedia Expedia is a world leader in travel and technology, and the EAN Developer Hub D hostel D booking D resort D flight
gives developers free access to a set of APIs that power websites, mobile apps, I:l airway I:I tour I:I tourism I:I latitude
and much more. The EAN APIs can be used to book hotels, flights and cars. The D L itud I:l Isi I:l . ;

ongitude celsius emperature

APIs use both REST and SOAP protocol and responses are formatted in XML

vel
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57 | BeaconsInSpace The BeaconsInSpace REST API provides developers with access to beacons D hostel D booking D resort D flight
across establishments in major cities for integration with other applications. I:l airway I:I tour I:I tourism I:I latitude
Some example API methods include retrieving lists of beacons UUIDs, retrieving . .
O longitude O celsius O temperature
information about beacons, and retrieving beacons by geographic coordinates.
BeaconsInSpace provides information and access to deployed beacons to build
Internet of Things and location-based applications.
58 Roomorama Roomorama is a service for travellers to find short-term accommodations in I:I hostel I:l booking I:l resort I:l flight
locations around the world. Property owners can list their properties/rooms for D airway D tour D tourism D latitude
short-term rental that travellers can search for and make reservations. The . . D
O longitude O celsius temperature
Roomarma API allows developers to access the data and functionality of
Roomarama. Some example API methods include listing destinations, properties,
retrieving, creating, and editing property information, and listing property
availability and rates.
59 | Cleartrip Hotel Cleartrip provides booking for flights, hotels and trains, as well as other travel D hostel D booking I:I resort D flight
services across the world. The Cleartrip Hotel API provides developers access to D airway D tour |:| tourism I:I latitude
the hotel search and booking functionalities of Cleartrip. You can search for . .
Ll longitude O celsius O temperature
hotels, get more information, book a hotel, view itenerary and even cancel hotels,
all from the Cleartrip Hotel API interface.
60 | MapFruition The MapFruition Geocoder API lets developers transform addresses and place D hostel D booking D resort D flight
names into geographic coordinates. The reverse geocoder enables turning a I:l airway I:I tour I:I tourism I:I latitude
geographic coordinate pair into a meaningful address and/or place name. All . .
O longitude O celsius O temperature

valid results are returned in GeoJSON format. Data coverage currently includes
the Contiguous US, Alaska, Hawaii, Mexico, and Canada. MapFruition is a

provider of geospatial, GIS/GPS, and technical business solutions.
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61 MapBox Mapbox is a suite of open source mapping tools. This API can be used to create D hostel D booking D resort D flight
interactive maps using a wide range of file formats and databases. It also allows I:l airway I:I tour I:I tourism I:I latitude
users to host their maps so that they can be embedded on webpages and shared D
longitude O celsius O temperature
with a wider audience. All maps created using Mapbox are compatible with
Android and iOS devices.
62 | Google Maps The Google Maps API allow for the embedding of Google Maps onto web pages D hostel D booking D resort D flight
of outside developers, using a simple JavaScript interface or a Flash interface. It D airway |:| tour |:| tourism |:| latitude
is designed to work on both mobile devices as well as traditional desktop browser D
longitude O celsius O temperature
applications. The API includes language localization for over 50 languages,
region localization and geocoding, and has mechanisms for enterprise developers
who want to utilize the Google Maps API within an intranet.
63 Australian PostCode Australian Postcode ,Location Web service Get Australian Postcode by partial / D hostel D booking D resort D flight
full Location Name Get Australian Location by partial / full Postcode Get D airway I:I tour I:I tourism I:I latitude
Australian Postcode by partial / full Postcode Australian Postcode ,Location Web D
longitude O celsius O temperature
service
64 | UK Location Get UK Postcode, Town,Country and Validate UK Address Get UK town, I:I hostel I:l booking I:l resort I:l flight
Postcode and County by full /partial County Get UK town, Postcode and County D airway D tour D tourism D latitude
by full /partial Town Get UK town, Postcode and County by Postcode ,Use First I:I
longitude O celsius O temperature
Section of Poscode for Postcode atribute Get UK town location
65 IP2Geo Our system uses a multiple sources for resolution. Including a host database, I:I hostel I:l booking I:l resort I:l flight
trace route information, and other systems. Resolves IP addresses to D airway I:' tour I:' tourism I:' latitude
Organization, Country, City, and State/Province, Latitude, Longitude. In most I:I
longitude O celsius O temperature

US cities it will also provide some extra information such as Area Code, and

more.
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66 | Toprural Toprural is a rural accommodation search engine built to promote rural tourism D hostel D booking D resort D flight
throughout Europe. The Toprural API provides users with GET requests for I:l airway I:I tour I:I tourism I:I latitude
accommodation listings information, including the ability to search within . .
O longitude O celsius O temperature
specified geographical parameters. Responses may be XML or JSON formatted.
67 | Majestic International The Majestic International Group bills itself as a wholesale tour operator for the D hostel D booking I:I resort D flight
Group U.S., Canada, Mexico, the Caribbean, Europe, and Asia. The company D airway I:I tour I:' tourism D latitude
specializes in trips to Disney destinations, Sea World parks, and Universal . .
O longitude O celsius O temperature
Orlando. It provides information and online booking services for hotels, tours,
car rentals, etc. The Majestic International Group API enables users to book
hotels as well as search for and retrieve information from the website.
68 Adriagate Adriagate is a travel service specializing in holiday accommodations for Croatia. I:I hostel I:l booking I:l resort I:l flight
Their online offerings represent a large proportion of the tourism opportunities D airway I:' tour I:' tourism I:' latitude
available. These include private accommodations, hotels, Adriatic cruises, and . . D
O longitude O celsius temperature
authentic Croatian accommodations, such as stone houses and remote Robinson
cottages on the islands. Additionally, Adriagate offers transportation services that
include ferry tickets, transfers, and rent-a-car services.
69 EasyToBook Easytobook will release a REST API. Easytobook provides hotel bookings for I:I hostel I:l booking I:l resort I:l flight
more than 120,000 hotels in over 9,000 cities. The Easytobook provides a SOAP D airway D tour D tourism D latitude

API to facilitate hotel searching and booking applications. Developers can
retrieve a list of cities, get hotels for a particular city, check hotel availability,
look for cheap hotel rooms, get other room information, retrieve hotel photos and

other hotel information, as well as book the hotel on behalf of their users.

O longitude

D celsius

D temperature
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70 | Resort Data The service provides vacation property management functions for hotels, resorts, D hostel D booking D resort D flight
Processing timeshares and condo rentals, RV resorts, and campgrounds. Services include I:l airway I:I tour I:I tourism I:I latitude
website hosting, management of accommodation options, reservations, and D Jongitude I:l celsius I:l temperature
booking. It also provides tools for backoffice functions like general ledger and
auditing. API methods support listing accommodations available with pricing and
date selection, with booking of reservations and payment processing. Methods
also support reservation lookup, updating, and cancellation.

71 Global Matrix The service provides outsourced support for travel resellers, including research D hostel D booking D resort D flight
on rates and fares, selection of reservation options, and booking of reservations. D airway |:| tour |:| tourism |:| latitude
It aggregates offering information for hotel rooms and more from major GDS D Jongitude I:l celsius I:l temperature
providers and presents options detailing possible choices. Applications can
format for user selection, then return that data to the service, which processes the
reservation.

72 i-Rent The service provides functions for vacation property rentals, either by property D hostel D booking I:I resort D flight
owners themselves or by property management agencies. Functions include web D airway D tour |:| tourism I:I latitude
content management and site hosting, information about specific D longitude I:I celsius D temperature
accommodations, reservations, and booking. Various nationally branded services
provide property management in European and North American countries. API
methods support creating and updating an accommodation listing on the service,
including description.

73 TransHotel The service provides hotel search and look-up function with ability to book D hostel D booking D resort D flight
accommodations. It is designed for integration with travel services to allow I:l airway I:I tour I:I tourism I:I latitude

selection of accommodations, with reservation booking, cancellation, transfer
capabilities. It includes flexible payment options, including direct payment to the

properties booked. API methods support submission of location and check-

O longitude

D celsius

I:l temperature
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in/check-out dates with filters for hotel rating, specific amenities(swimming pool,
restaurant), and local features.
Alpharooms Affiliate The Alpharooms Affiliate website helps travelers find discount hotels, budget D hostel D booking D resort D flight
flights, and cheap holidays worldwide. The site provides access to information on I:l airway I:I tour I:I tourism I:I latitude
over 250,000 hotels and hundreds of airlines along with car hire and worldwide . . I:l
O longitude O celsius temperature
insurance coverage. The Alpharooms Affiliate API lets users search for available
hotel rooms by destination, currency, locale, and several combinations thereof
using SOAP calls.
Serko Online Serko Online is Asia-Pacific's first and only integrated online corporate booking I:I hostel I:l booking I:l resort I:l flight
engine, expense management system, and real-time financial reporting tool. It D airway I:' tour I:' tourism I:' latitude
allows corporate customers to handle their own travel bookings and covers the . .
O longitude O celsius O temperature
full cycle of travel-based transactions including flights, accommodations, rental
car bookings, and insurance.
eContent.Maps eContent.Maps provides an interactive map of housing, events, dining places, I:I hostel I:l booking I:l resort I:l flight
tours, and attractions that covers Germany along with parts of Austria and the D airway D tour D tourism D latitude
surrounding countries. Users can set custom markers, find routes, and much more . . D
Ol longitude O celsius temperature
using the web interface or the SOAP API
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